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April 14,2000 

Ms. Deborah Scott 
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1200 West Washington Street 
Phoenix, AZ 85007 

Re: Application for a Certificate of Environmental Compatibility 
for the Mesquite Generating Station 

Dear Ms. Scott: 

Mesquite Power, LLC is pleased to submit the accompanying original and 25 copies of 
our Application for a Certificate of Environmental Compatibility (CEC). This CEC 
application is for the Mesquite Generating Station to be located near the unincorporated 
area of Arlington in Maricopa County, Arizona. 

Pursuant to the provisions of A.R.S. 3 40-360.09, enclosed is a check in the amount of 
$10,000.00. 

We request that the public hearing before the Power Plant and Transmission Line Siting 
Committee for consideration of this CEC application be set on the first available date. 

If you should have any questions concerning this CEC application, please do not hesitate 
to contact Mr. Marty Swartz at (619) 696-2943. 

Sincerely, 

Joseph H. Rowley 

enclosures 

Sempra Energy Resources is not the same company as the utility, SDG&E or SoCalGas, and Sempra Energy Resources 
is not regulated by the California Public Utilities Commission. 
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Introduction 

Mesquite Power, LLC (Applicant, a subsidiary of Sempra Energy Resources), which 
will develop, own, and operate the Mesquite Generating Station, requests a Certificate of 
Environmental Compatibility (CEC) for a nominal 1,000 megawatt (MW) natural gas-fired, 
combined cycle power plant. The project site is located south of Elliott Road, approximately 
one mile east of Wintersburg Road and approximately 37 miles west of the Phoenix 
metropolitan area. 

The project will be operated as a “merchant power plant.” As such, it will sell power 
on the wholesale electricity market, and customers will purchase the power on a voluntary, 
wholesale basis. All economic costs of the project, including potential losses, will be borne 
by Mesquite Power, LLC. 

The Mesquite Generating Station will be fueled by natural gas transported to the plant 
site by El Paso Natural Gas Company pipelines. The proposed facility will consist of the 
power plant and onsite supporting infrastructure, including an administration building, water 
treatment and storage facilities, and cooling towers. The source of water for the proposed 
facility will be local groundwater. The groundwater wells are located on property 
approximately 2 ‘/z miles west of the plant site. 

The Mesquite Generating Station will occupy a portion of a 440 acre site adjoining 
the planned Palo Verde Satellite Switchyard. Figure 1.4-2 shows the site arrangement for the 
proposed facility. Topographic maps showing the site location are provided in Exhibit A. 
An artist’s rendering and photo-simulations of the facility are provided in Exhibit G. 

This application includes evaluations of relevant environmental matters associated 
with the plant site and outlines potential impacts and mitigation measures associated with the 
project. Environmental studies are provided in Exhibits B through J. These studies include a 
Phase I Environmental Site Assessment, Biological Description and Setting, Prevention of 
Significant Deterioration and Title V Air Permit Application and associated analyses, Pygmy 
Owl Survey, Geotechnical Investigations, Noise Survey, Traffic Study, Cultural Resources 
Survey, Water Study, and Development Plan. These evaluations conclude that no significant 
environmental impacts will result from the project. 

The proposed project will not cause any significant direct, indirect, or cumulative 
adverse effects on land use, cultural resources, visual resources, wilderness areas, biological 
resources including special interest wildlife or plant species, socioeconomics, geological 
resources, air quality, groundwater or surface water quality, noise levels, or local traffic. No 
low income or minority groups will be disproportionately affected. 

In addition to providing a safe, reliable, and clean source of electricity, the project 
will provide a short term economic benefit derived from the construction workforce. There 
will be a continuing benefit from the creation of approximately thirty full time jobs. The 
facility will also provide significant increases in contributions to the tax base, a significant 
portion of which can be used for area education and school improvements. 

4/ 1 1/00 1 



1 .O Application 

Name and Address of the Applicant 1.1 

Mesquite Power, LLC 
101 Ash Street 
San Diego, CA 92 10 1 

1.2 Name, Address, and Telephone Number of a Representative 
of the Applicant 

Name, address, and telephone number of a representative of the applicant who has 
access to technical knowledge and background information concerning this application, and 
who will be available to answer questions or furnish additional information: 

Mr. Marty C. Swartz 
10 1 Ash Street 
San Diego, CA 92101 
Phone (6 19) 696-2943 
Fax (619) 696-2791 

Mr. Cecil Sterling 
101 Ash Street 
San Diego, CA 92 10 1 
Phone (6 19) 696-2940 
Fax (619) 696-2791 

1.3 State Each Date on Which Applicant has Filed a Ten-Year 
Plan 

State each date on which applicant has filed a ten-year plan in compliance with ARS 
Section 40-360.02, and designate each such filing in which the facilities for which this 
application is made were described. rfthey have not been previously described in a ten-year 
plan, state the reasons therefore. 

ARS Section 40-360.02 requires that a ten-year plan be filed for “every person 
contemplating construction of any transmission line within the state.. .” Mesquite Power, 
LLC has not filed a ten-year plan because the project does not include a transmission line, as 
the power plant site adjoins the planned Palo Verde Satellite Switchyard, which is being 
constructed independent of the plant. The plant will be directly tied to the Palo Verde 
Satellite Switchyard as described in Section 1.5. 
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1.4 Description of Proposed Facilities 

The following sections describe the power plant site arrangement and the processes, 
systems, and equipment that constitute the project. Project facilities will be designed, 
constructed, and operated in accordance with applicable laws, ordinances, regulations and 
standards. 

1.4. I 

employed by the proposed project. 

Type of Generating Facility 

This section describes the power generation process and associated components to be 

Process Description 

The proposed Mesquite Generating Station will consist of a natural gas-fired 
combined cycle power plant and associated natural gas and water supply pipelines. The 
project will have a nominal electrical output of 1,000 MW and will be fueled exclusively 
with natural gas. 

The power plant will be comprised of two combined cycled power blocks and 
associated support facilities. Each of the two power blocks will have two combustion 
turbine-generators (CTGs) equipped with dry low-NO, combustors and inlet air coolers, two 
heat recovery steam generators (HRSGs) equipped with duct burners, a steam turbine- 
generator (STG), and associated auxiliary systems and equipment. Fuel for both the CTGs 
and duct burners will be natural gas. 

With the duct burners out-of-service and the CTGs at full load without employing 
power augmentation, the HRSGs will produce sufficient steam to operate the STG at its base 
rated capacity. With the duct burners in-service, the HRSGs will produce additional steam 
that is injected into the CTGs for power augmentation and allows the STG to operate in a 
valves wide open, overpressure condition. This design feature enhances the power plant’s 
ability to respond to electricity market demands. 

The following paragraphs provide a brief description of the power plant’s 
thermodynamic cycle: 

Air flows through the inlet air filter and inlet air cooler of each CTG and is then 
compressed in the CTG compressor section. Natural gas fuel, which is supplied to the site at 
the requisite pressure, is admitted into the CTG combustor section and ignited. The hot 
combustion gases expand through the CTG turbine section to drive the entire CTG, including 
the compressor section and the electric generator. The hot combustion gases exit the turbine 
section and enter an HRSG dedicated to each CTG. Duct burners installed in each HRSG 
further heat the CTG exhaust gases at times when power augmentation and STG 
overpressure operation are employed. 

In the HRSGs, heat from the combustion gases is transferred to water that is pumped 
into the HRSG pressure parts (economizers, evaporators, drums, etc.). The water is 
converted to superheated steam and is delivered to the STG at two pressures, high-pressure 
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(HP) and intermediate-pressure (IP). The use of multiple steam delivery pressures provides 
an increase in cycle efficiency. HP steam is admitted to the HP section of the STG, expands 
through the HP section to drive the STG, and exits the HP section as “cold reheat” steam. 
The cold reheat steam is delivered to the reheater section of the HRSG and leaves the 
reheater section as “hot reheat” steam. The hot reheat steam is delivered to the low-pressure 
(LP) section of the STG and expands through the LP section to assist in driving the STG. At 
the steam turbine stage that presents the appropriate pressure, IP steam from the HRSG is 
admitted to the LP section of the STG and expands through the downstream steam turbine 
stages to further assist in driving the STG. Steam leaving the LP section of the STG enters a 
surface condenser, gives up its latent heat to circulating water, is condensed to liquid and is 
then pumped back to the HRSG for reuse. The circulating water flows through a wet cooling 
tower where heat is rejected to the atmosphere, and the circulating water is then pumped back 
to the surface condenser. 

A process flow diagram outlining the major components and energy flows is provided 
as Figure 1.4-1. 

1.4.2 Number and Size of Proposed Units 

As described in Section 1.4.1, the proposed facility will consist of four CTGs and two 
STGs. The facility design has base load and peak load generating capability. 

Each CTG generates approximately 165 MW at annual average ambient conditions 
without employing power augmentation. Heat from the CTGs’ exhaust gases is used in the 
HRSGs to generate and reheat superheated steam. With the duct burners out-of-service, all 
of the steam exiting the HRSGs is directed to the STGs which generate approximately 182 
MW each. The overall gross output of the power plant for this base load condition is 
approximately 1,024 MW. 

Each CTG generates approximately 180 MW at annual average ambient conditions 
when employing maximum power augmentation. Heat from the CTGs’ exhaust gases is used 
in the HRSGs to generate and reheat superheated steam. With the duct burners in-service, 
most of the steam exiting the HRSGs is directed to the STGs which generate approximately 
265 MW each. Steam not directed to the STGs is injected into the CTGs for power 
augmentation. The overall gross output of the power plant for this peak load condition is 
approximately 1,250 MW. 

Plant Layout 

The layout of the plant is shown in Figure 1.4-2. All power plant equipment will be 
configured for outdoor operation. The four CTGs and HRSGs will be unenclosed and will be 
arranged in pairs. Both STGs will be unenclosed and will be located between the two pairs 
of CTGs/HRSGs. 

The CTG manufacturer’s standard outdoor enclosure will be provided around each 
CTG for weather protection, thermal insulation, sound attenuation, and fire protection 
purposes. All other major CTG and HRSG equipment, including the inlet air filters, exhaust 
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stacks, electrical transformers, and other auxiliary equipment will be of suitable design and 
construction to be located outdoors. Spacing and equipment positioning between the CTGs 
will be such that access for maintenance using mobile cranes will be provided. Steam piping 
between the HRSGs and STGs will be supported on pipe racks running alongside each 
HRSG and joining in a common pipe rack to each power block’s STG area. 

Each unenclosed STG area will include a STG, steam surface condenser, associated 
pumps and equipment, and common plant service equipment such as air compressors. The 
two STGs will be arranged in a mirror image configuration, with a central access roadway 
between the two STGs. Maintenance of the STGs will be by mobile crane. 

The location of the Control/Administration Building will be centered on and west of 
the STGs. The building will house common control and electrical facilities for the entire 
plant as well as common administration areas. 

A water treatment area will be located west of the Control/Administration Building. 
This area will include the plant water treatment and storage equipment. Enclosed buildings 
in this area will include a Water Treatment Building and a Fire Water Pump Building. 

The two mechanical draft cooling towers will be located west of the power block area 
across the main site access road. Underground circulating water piping will connect each 
cooling tower to its respective condenser located beneath the associated STG. A circulating 
water pump structure will be located at the east end of each cooling tower basin. 

An enclosed Circulating Water Treatment Building and associated equipment will be 
located between the cooling towers west of the main site access road. This equipment will 
treat the circulating water used for plant cooling. 

The 230 kV to 525 kV power plant substation will be located east of the power block 
area and will be surrounded by a fence and accessible through gates. The plant substation 
will be directly tied to the adjoining 525 kV Palo Verde Satellite Switchyard as described in 
Section 1.5. 

Pond(s) for the evaporation of cooling tower blowdown water will be located south of 
the cooling tower area. An additional pond for capturing and holding storm water will be 
located in the area of the cooling towers. The ponds will be surrounded by earthen berms 
and sized as required by the final design. Ponds will be lined to prevent percolation into or 
intrusion from groundwater. 

A natural gas conditioning station will be located outdoors south of the power block 
area and will supply natural gas to a header supplying all four CTGs. 

The buildings, exhaust stacks, and other large outdoor equipment will be painted in 
neutral color tones to minimize visual impact to the surrounding area. The improved portion 
of the overall site, including the evaporation pond(s), will be surrounded by a security fence. 
Access to the site will be controlled by manually- or automatically-operated gates. Onsite 
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roads will be provided to all facilities on the improved site. Exhibit G is an artist’s rendering 
of the power plant and depicts the major equipment and buildings. 

Combustion Turbine Generators (CTGs) 

The facility will include four General Electric Model 7FA or Siemens-Westinghouse 
501F CTGs equipped with dry low NO, combustors. Each CTG will include the following 
systems: inlet air filter, inlet air cooler, inlet guide vanes, natural gas he1 combustion system, 
control system, starting system, fire protection system, generator coolers, lubrication oil 
system including coolers, and other support equipment. Two water wash skids, each 
servicing a pair of CTGs, will also be provided. 

The CTGs will be housed in enclosures that provide weather protection, thermal 
insulation, sound attenuation, and fire extinguishing media containment. The CTG 
enclosures will allow access for routine inspections and maintenance. 

Heat Recovery Steam Generators (HRSGs) 

The facility will include four HRSGs, one dedicated to each CTG. Heat from the 
CTG exhaust gases will convert the water circulating through the HRSGs to steam. The 
HRSGs will be triple-pressure, reheat, natural-circulation units, with supplemental natural 
gas firing (duct burners) to increase steam generating capability for peak plant output. Each 
HRSG will include various economizer, evaporator, and superheater sections. 

Each HRSG will be furnished with a selective catalytic reduction (SCR) system to 
control NO, and an oxidation catalyst to control CO in the exhaust gases. The SCR and 
oxidation catalyst will be contained within each HRSG. Ammonia will be used in the SCR 
system for NO, control. 

Steam Turbine-Generators (STGs) and Condensers 

The facility will include two STGs, with each receiving steam produced by two 
HRSGs. Each STG will be a reheat turbine designed for overpressure operation. STG 
operation is described under Process Description in Section 1.4.1. 

Each STG will include the following systems: control system, generator coolers, 
lubrication oil system including coolers, and other support equipment. The STGs will be 
housed in enclosures that provide weather protection, thermal insulation, and sound 
attenuation. The STG enclosures will be removable for inspection and maintenance. 

A steam surface condenser cooled by circulating water will be provided for each STG 
to condense the steam exhausted from the STG, as described under Process Description in 
Section 1.4.1. The circulating water will flow inside the condenser tubes, and the steam will 
be contained by the condenser box and condensed on the outside surface of the tubes. The 
resulting water (condensed steam) will collect in the hotwell located at the bottom of the 
condenser and will then be pumped back to the HRSG for reuse. 
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lnstrumen tation and Control 

The plant will use a digital process control system suitable for power plants. The 
control interface will be located in the Control/Administration Building. The control system 
will be a programmable system designed to achieve maximum availability and reliability. 

Substation and Electrical Systems 

The generator for each CTG and STG will be connected to the power plant 230 kV 
substation bus via a step-up transformer dedicated to each generator. Breakers will be 
provided in the substation to connect each generator to the electrical grid (via the 230/525 kV 
power plant transformer and direct connection to the adjoining new 525 kV Palo Verde 
Satellite Switchyard, as described in Section 1 S). 

Auxiliary power for the plant will be tapped from the generator bus of each CTG. 
These taps will supply power to the plant switchgear via auxiliary transformers. A generator 
breaker will be provided between each generator and the tap to allow the grid to supply 
auxiliary power to the plant via the generator step-up transformers when the CTGs are not 
operating. The generator breaker will also be used to synchronize the CTG to the grid. The 
plant switchgear will be arranged so that all plant auxiliaries can be supplied from any CTG. 

Balance of Plant 

In addition to the plant systems identified above, additional balance of plant systems 

0 Potable water system. 
0 Demineralized water system. 
0 Aboveground storage tanks. 
0 Water treatment systems. 

and components are required to support the operation of the facility, including the following: 

1.4.3 Fuel Type and Source 

The fuel will be low-sulfur natural gas transported to the plant site by El Paso Natural 
Gas Company (EPNG) pipelines. A new pipeline will extend to the plant from the existing 
EPNG pipelines located approximately 3.5 miles southwest of the plant site. The new 
pipeline will be installed by EPNG. 

Proximate Analysis of Fuel 

A proximate analysis of the natural gas that will be used is provided in Table 1.4-1. 

Natural Gas Conditioning Station 

The natural gas conditioning station will include fuel gas meters and pressure 
regulators for measurement and control of the gas being supplied. In addition, if required by 
final design and the quality of the natural gas being supplied, gas conditioning equipment 
such as scrubbers and/or filter separators will be included in the natural gas conditioning 
station. The gas conditioning equipment, if required, will remove moisture and particulates 
from the natural gas supplied to the CTGs and duct burners. * 
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1.4.4 Amount of Fuel to be Utilized Daily, Monthly and Yearly 

The maximum projected natural gas usage by the plant is estimated to be 213,000 
MMBtu per day, 5,330,000 MMBtu per month, and 64,000,000 MMBtu per year. This 
estimate is based on 5424 hours per year of base load operation (without duct firing) and 
3000 hours per year of peak load operation (with duct firing for maximum output employing 
both CTG power augmentation and STG overpressure operation). 

Gas Constituent 
Methane 

Ethane 

Propane 

i-Butane 

n-Butane 

i-Pentane 

n-Pentane 

Hexane 

Carbon Dioxide 

Nitrogen 

Water 

Total 
P 

Table 1.4-1 

Proximate Analysis of Natural Gas 

Formula 
Percent Content 

(by volume) 
97.05 

1.02 

0.10 

0.01 

0.02 

0.00 

0.00 

0.02 

1.36 

0.42 

o.00 
100.00 

- 
Higher Heating 
Value Fraction 
(Btdcubic fi) 

983.3 

18.3 

2.6 

0.3 

0.7 

0.0 
0.0 

1 .o 
0.0 

0.0 

- 0.0 

1006.1 
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1.4.5 Type of Cooling and Water Source 

Type of Cooling 

Exhaust steam exiting each STG will be condensed within a steam surface condenser 
cooled by circulating water. Steam cycle heat will thus be rejected to the circulating water 
passing through the condenser tubes. The condensed steam (water) will be pumped from the 
condenser hotwells back to the HRSGs and then reused to generate steam. Heat rejected to 
the circulating water will be removed by the cooling towers and rejected to the atmosphere. 

Each STG will be equipped with a 100 percent steam turbine bypass system that will 
bypass steam to the condenser during startup or in the event of a sudden load rejection. 

The facility will use two cooling towers, one for each STGkondenser. The cooling towers 
will be of the multi-cell, mechanical draft, counter-flow type. A circulating water pump 
structure will be located at the end of each cooling tower basin. Circulating water pumps 
will pump circulating water from the cooling tower basin, through the condenser, and back to 
the cooling tower. 

Water Source 

Sempra Energy Resources has optioned 2,990 acres of land located about 2 ?4 miles 
west of the power plant site. Approximately 15,000 acre-ft per year of grandfathered 
agricultural groundwater rights are associated with this property. Conversion of the 
agricultural water rights in accordance with Arizona Department of Water Resources 
(ADWR) policies and procedures results in a reduction to approximately 8,000 acre-ft per 
year of Type 1 industrial groundwater rights. Mesquite Power, LLC has filed and received 
ADWR’s approval of a Development Plan, which describes conversion of the agricultural 
water rights to Type 1 rights and use of the groundwater for the Mesquite Generating Station. 
The Development Plan is provided in Exhibit H. 

The total water usage by the plant is estimated to be 7490 acre-fi per year. This 
estimate is based on 5424 hours per year of base load operation and 3000 hours per year of 
peak load operation. 

Water Supply A lterna fives 

Local groundwater was chosen as the water supply for the proposed facility based on 
evaluation of potentially available water sources: 

e 

e 

e Local groundwater. 

Central Arizona Project (CAP) water. 
Effluent from the 91 St Avenue Treatment Plant (“Effluent”). 

An evaluation of these potential water sources was conducted to determine the water 
supply for the proposed facility. The evaluation considered such factors as quality of the 
water, reliability and long term availability of the water supply, impact of the water use, and 
location of the water source relative to plant site. A summary of the evaluation is presented 
below. 
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Quality of the Water 

In terms of total dissolved solids (TDS), the local groundwater (up to 3000 mg/l) is of 
significantly poorer quality then either the CAP water (500 to 550 mg/l) or the Effluent (900 
to 1 100 mg/l). Despite its elevated TDS, the local groundwater is still usable for power plant 
cooling. 

Use of locaI groundwater for the proposed facility allows the lower TDS CAP water 
and Effluent to be saved for other purposes. Management of water resources in this manner 
keeps the CAP water and Effluent available for purposes which cannot otherwise use 
groundwater or which would require greater quantities of groundwater because of its poorer 
quality. For example, Effluent is used by the Buckeye Irrigation District and is also used to 
assist in maintenance of habitat in the Gila River channel, as noted below. 

Water Availability and Impact of Water Use 

The estimated life of the facility is 30 years, requiring a long term and reliable supply 
of water. This is a concern for all three water sources, but unlike CAP water and Effluent, 
the long term availability of groundwater can be determined by analysis and modeling of the 
aquifer considering the expected withdrawals. The long term availability of CAP water and 
Effluent are restricted by contractual, legal, environmental, and other factors outside the 
control of Mesquite Power. 

Contracts for CAP water are available, but these contracts do not guarantee water 
deliveries. The standard contract language for delivery of CAP water reads as follows: 

" ... The determination of whether Excess Water is available for delivery in 
any Year, and if so, the amount of such Excess Water that is available for 
delivery under this Agreement in any Year, is a determination within the 
exclusive discretion of the CAWCD; provided, however, that delivery of 
Excess Water under this agreement shall be subject to the prior satisfaction of 
all water deliveries scheduled pursuant to a contract with the United States or 
a subcontract with the United States and CAWCD providing for Project Water 
service for a period of 50 year or more." 

The lack of guaranteed delivery of CAP water leads to the need for a back-up water 
supply. This back-up supply would become the primary water supply as excess CAP water 
allocations decrease in the future because of increasing industrial and non-industrial demands 
for CAP water. 

Effluent from the 91" Avenue Treatment Plant is currently delivered to the Palo 
Verde Nuclear Generating Station (PVNGS) under contractual terms, and a fixed allocation 
of Effluent is also delivered to Buckeye Irrigation District. Effluent in excess of that used by 
PVNGS and that allocated to Buckeye Irrigation District is discharged to the Gila River 
channel. However, based on discussions with the City of Phoenix and Buckeye Irrigation 
District, it is Mesquite Power's understanding that excess Effluent from the 91" Avenue 
Treatment Plant is often not available in the summer when the proposed facility's water 
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Quality of the Water 

In terms of total dissolved solids (TDS), the local groundwater (up to 3000 mg/l) is of 
significantly poorer quality then either the CAP water (500 to 550 mg/l) or the Effluent (800 
to 1000 mg/l). Despite its elevated TDS, the local groundwater is still usable for power plant 
cooling. 

Use of local groundwater for the proposed facility allows the lower TDS CAP water 
and Effluent to be saved for other purposes. Management of water resources in this manner 
keeps the CAP water and Effluent available for purposes which cannot otherwise use 
groundwater or which would require greater quantities of groundwater because of its poorer 
quality. For example, Effluent is used by the Buckeye Irrigation District and is also used to 
assist in maintenance of habitat in the Gila River channel, as noted below. 

Water Availability and Impact of Water Use 

The estimated life of the facility is 30 years, requiring a long term and reliable supply 
of water. This is a concern for all three water sources, but unlike CAP water and Effluent, 
the long term availability of groundwater can be determined by analysis and modeling of the 
aquifer considering the expected withdrawals. The long term availability of CAP water and 
Effluent are restricted by contractual, legal, environmental, and other factors outside the 
control of Mesquite Power. 

Contracts for CAP water are available, but these contracts do not guarantee water 
deliveries. The standard contract language for delivery of CAP water reads as follows: 

“ ... The determination of whether Excess Water is available for delivery in 
any Year, and if so, the amount of such Excess Water that is available for 
delivery under this Agreement in any Year, is a determination within the 
exclusive discretion of the CAWCD; provided, however, that delivery of 
Excess Water under this agreement shall be subject to the prior satisfaction of 
all water deliveries scheduled pursuant to a contract with the United States or 
a subcontract with the United States and CAWCD providing for Project Water 
service for a period of 50 year or more.” 

The lack of guaranteed delivery of CAP water leads to the need for a back-up water 
supply. This back-up supply would become the primary water supply as excess CAP water 
allocations decrease in the future because of increasing industrial and non-industrial demands 
for CAP water. 

Effluent from the 91” Avenue Treatment Plant is currently delivered to the Palo 
Verde Nuclear Generating Station (PVNGS) under contractual terms, and a fixed allocation 
of Effluent is also delivered to Buckeye Irrigation District. Effluent in excess of that used by 
PVNGS and that allocated to Buckeye Irrigation District is discharged to the Gila River 
channel. However, based on discussions with the City of Phoenix and Buckeye Irrigation 
District, it is Mesquite Power’s understanding that excess Effluent from the 91” Avenue 
Treatment Plant is often not available in the summer when the proposed facility’s water 
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1.4.7 Construction, Startup, Operation Dates 

A primary contractor will perform the majority of the engineering, procurement, and 
construction for the project. Construction activities will be initiated in the second quarter of 
2001 and are expected to continue until commercial operation in the fourth quarter of 2002. 

During the construction period, the work force will average about 300 people. An 
onsite area will be used temporarily for construction parking, storage, materials and 
equipment laydown, and construction trailers. Primary access to the project site will be from 
an access road entering the site from Elliot Road. The rail spur on the eastern portion of the 
site will be used for major equipment deliveries when practical. 

The proposed design of the plant will allow for part load, base load, and peak load 
operation. The plant output will be determined by energy demands and wholesale energy 
prices. Commercial operation of the facility will provide employment for approximately 
thirty full time personnel. 

1.4.8 Estimated Costs of Proposed Facility 

The estimated cost of the proposed facility is approximately $480,000,000. The plant 
site consists of property owned by Mesquite Power, LLC as shown in Appendix A-1 . 

1.4.9 Legal Description of Proposed Propedy 

Mesquite Power, LLC purchased a total of 440 acres for the plant site. The 
approximate coordinates of the plant site are latitude 33 degrees 20 minutes north, longitude 
1 12 degrees 5 1 minutes east. The site location is shown on the topographical maps provided 
in Exhibit A-1 and Exhibit A-2. The 440 acre site consists of 13 parcels with the following 
legal descriptions: 

Parcel No. 1 
The East half of the Southeast quarter of the Northwest quarter of Section 15, 

Township 1 South, Range 6 West, Salt River Base and Meridian, Maricopa County, Arizona. 

Parcel No. 2 
The East half of the Northwest quarter of the Southeast quarter of Section 15, 

Township 1 South, Range 6 West, Salt River Base and Meridian, Maricopa County, Arizona. 

Parcel No. 3 
The West half of the Northeast quarter of the Northwest quarter of Section 15, 

Township 1 South, Range 6 West, Salt River Base and Meridian, Maricopa County, Arizona. 

Parcel No. 4 

Range 6 West, Salt River Base and Meridian, Maricopa County, Arizona. 
The Northeast quarter of the Southwest quarter of Section 15, Township 1 South, 
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Parcel No. 5 

Range 6 West, Salt River Base and Meridian, Maricopa County, Arizona. 
The Southeast quarter of the Southwest quarter of Section 15, Township 1 South, 

Parcel No. 6 

Range 6 West, Salt River Base and Meridian, Maricopa County, Arizona. 
The Southwest quarter of the Northwest quarter of Section 15, Township 1 South, 

Parcel No. 7 

West, Salt River Base and Meridian, Maricopa County, Arizona. 
The West half of the Southwest quarter of Section 15, Township 1 South, Range 6 

Parcel No. 8 

Range 6 West, Salt River Base and Meridian, Maricopa County, Arizona. 
The Northwest quarter of the Northwest quarter of Section 15, Township 1 South, 

Parcel No. 9 
The Southwest quarter of the Southeast quarter of the Northwest quarter of Section 

15, Township 1 South, Range 6 West, Salt River Base and Meridian, Maricopa County, 
Arizona. 

Parcel No. 10 
The West half of the Northwest quarter of the Southeast quarter of the Northwest 

quarter of Section 15, Township 1 South, Range 6 West, Salt River Base and Meridian, 
Maricopa County, Arizona. 

Parcel No. 11 
The Northwest quarter of the Southeast quarter and the Southwest quarter of the 

Northeast quarter of Section 15, Township 1 South, Range 6 West, Salt River Base and 
Meridian, Maricopa County, Arizona. (Note: the Northern half of this parcel, consisting of 
about 40 acres, will be sold to the owners of the Palo Verde Satellite Switchyard). 

Parcel No. 12 

Range 6 West, Salt River Base and Meridian, Maricopa County, Arizona. 
The Southwest quarter of the Southeast quarter of Section 15, Township 1 South, 

Parcel No. 13 
Beginning at the Northeast corner of the West half of Section 15, Township 1 South, 

Range 6 West, Salt River Base and Meridian, Maricopa County, Arizona; thence South 80 
rods; thence West 40 rods; thence North 80 rods; thence East 40 rods to the place of the 
beginning. 

I .5 Proposed Transmission Line 

There are no new transmission lines associated with the Mesquite Generating Station. 
Because the power plant site adjoins the planned Palo Verde Satellite Switchyard, the 
Mesquite Generating Station will be tied to the Satellite Switchyard by a direct switchyard e 
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connection. The Palo Verde Satellite Switchyard will form part of the Palo Verde “hub”*, 
from which five existing 525 kV transmission lines emanate. 

The Mesquite Generating Station will feed into three single-phase 230/525 kV 
transformer banks (along with a forth bank serving as a spare), which will be directly 
connected to Mesquite’s termination position in the adjoining Palo Verde Satellite 
Switchyard. Salt River Project (SRP) is currently conducting conceptual design and planning 
activities for construction of the Palo Verde Satellite Switchyard. Mesquite’s connection to 
the adjoining Palo Verde Satellite Switchyard will be analogous to a Palo Verde nuclear 
unit’s connection to the existing Palo Verde Switchyard - one distinction being the Mesquite 
Generating Station will have less generating capacity than one of the Palo Verde units. 

There has been much discussion regarding how the proposed generators requesting 
interconnection at the Palo Verde hub will reach the market. SRP is currently engaged in 
technical studies that will determine the present amount of Available Transmission Capacity 
(ATC) out of the Palo Verde hub. These studies will also determine the fbture ATC out of 
the Palo Verde hub given various system enhancements such as Remedial Action Schemes 
(RAS), additional transmission lines, and Static Var Compensator (SVC) devices. 

Market forces will ensure that the actual generation additions delivering power into 
the Palo Verde hub will balance with the ATC out of the Palo Verde hub. No generation 
developer will invest or be successful in obtaining bank financing for the huge amount of 
capital required to build a generation plant, unless corresponding transmission capacity is 
generally available to ensure delivery of the plant’s output to market. At times when there 
happens to be more generation connected to the Palo Verde hub than there is ATC out of the 
hub (e.g., during a transmission line maintenance outage), “congestion management” will 
determine how the limited transmission capacity is allocated. During such times, generators 
will compete, on a price basis, for use of that limited ATC out of the hub. Such market 
mechanisms ensure that limited transmission capacity is allocated to the lowest cost 
generation, and this is how congestion management has been designed to operate throughout 
this country. 

7.5.1 Nominal Voltage, Description of Structures and Purpose 

The nominal voltage of the interconnection will be 525 kV. The direct connection 
will be from the Mesquite Generating Station 230/525 kV transformer, located at the eastern 
edge of the power plant site, to Mesquite’s termination position associated with the west bus 
of the adjoining new Palo Verde Satellite Switchyard. This 525 kV direct connection will be 
one span from the dead end structure at the Mesquite substation to the corresponding dead 
end structure in the Palo Verde Satellite Switchyard. Mesquite’s 525 kV interconnection will 
satisfy all NERCT, WSCCl, ANPPS, and local utility reliability criteria and associated 
interconnection requirements. 

*Hub refers to both the existing Palo Verde and the new Palo Verde Satellite Switchyards. These two 

tNERC = North American Electric Reliability Council. 
IWSCC = Western Systems Coordinating Council. 
9ANPP = Arizona Nuclear Power Project. 

switchyards, given the Common Bus Arrangement between the two, will form the Palo Verde “hub.” 
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1.5.2 Geographical Route Description 

There is no route since there is no new transmission line. However, the direct 
switchyard connection will run in a straight path from west to east, beginning at the eastern 
edge of the power plant site (the location of the 230/525 kV transformer), to Mesquite’s 
termination position on the west side of the adjoining new Palo Verde Satellite Switchyard. 

1.5.3 Width of Right-of-way, Spans, and Heights 

Since there is no new transmission line, there is no associated right-of-way. The 
conductor span between the Mesquite Generating Station 230/525 kV transformer and the 
adjoining new Palo Verde Satellite Switchyard will be approximately 750 feet in length. No 
right-of-way is required for this span, because it will extend only across the Satellite 
Switchyard property and a small portion of Mesquite Power’s substation property. The 
height of substation dead end structures supporting the direct connection will be 
approximately 80 foot. 

1.5.4 Estimated Costs 

The cost of the interconnection consists almost entirely of an allocated share of the 
Palo Verde Satellite Switchyard cost and is estimated at $1 1.2 million. This estimate does 
not include the cost of the 230/525 kV transformer and associated substation equipment. 

1.5.5 Proposed Route and Switchyard Locations 

There is no proposed route since there is no new transmission line. As described 
herein and as shown in Figure 1.4-2, the power plant substation adjoins the new Palo Verde 
Satellite Switchyard. 

1.5.6 Alternative Route Ownership Percentages 

Not applicable, as described above. 

1.6 Areas of Jurisdiction of Site and Routes 

All components of the project will be located entirely within an unincorporated 
portion of Maricopa County. The plant and associated linear facilities (access road, water 
pipelines, and natural gas pipeline) will be on private lands or within public right-of-ways. 

I .7 Environmental Studies 

1.7.1 Summary of Studies 

The applicant has engaged the services of several experienced consultants who have 
conducted air quality, cultural, biological, noise, geotechnical, and traffic studies and investi- 
gations of the project site and associated area. The results of these studies are summarized as 
follows, and the studies have been included as exhibits to this application. 
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Traffic Study 

A traffic study was completed regarding construction and operation of the proposed 
Mesquite Generating Station. A worst-case scenario was developed using the peak 
anticipated construction traffic of 300 vehicles and compared to existing peak hour traffic. 
The existing peak hour traffic was based on peak hour periods associated with the nearby 
Palo Verde Nuclear Generating Station. The results indicate that there will be no significant 
impact on roads or intersections due to traffic generated by the proposed project. The traffic 
study is provided in Exhibit J-1. 

Cultural Resources Survey 

A cultural resources survey was conducted, and it was concluded that the proposed 
project is not expected to impact such resources. The survey is provided in Exhibit 5-2. 

Noise Impact Study 

The potential noise emissions associated with the proposed combined cycle facility 
were evaluated. In addition to determining the potential noise emissions from the proposed 
facility, an ambient noise survey was conducted to assess the existing acoustical environment 
surrounding the plant site. 

The major noise sources associated with the proposed facility are anticipated to 
include the CTGs, HRSGs, STGs, generator step-up transformers, and cooling towers. Noise 
modeling was conducted to predict the noise emissions from the proposed facility during 
normal operation. 

Additionally, the occupational noise exposure levels from the proposed facility were 
evaluated with respect to protecting workers and providing a comfortable work environment. 

Based on available information, there are no county or local noise regulations that 
apply to the proposed facility. As such, the facility noise emissions have been evaluated 
based on meeting federal guidelines and regulations. The facility sound levels anticipated at 
the nearest residences do not exceed USEPA guidelines. The Facility Noise Assessment for 
the proposed Mesquite Generating Station is included in Exhibit I. 

Air Quality Analyses 

Mesquite Power, LLC has prepared a Prevention of Significant Deterioration (PSD) 
and Title V Air Permit Application which details the analyses performed to support issuance 
of this permit for the proposed Mesquite Generating Station. 

The proposed facility will be classified as a major stationary source and is subject to 
the PSD program and the need to obtain a Title V operating permit. Under the PSD rules, all 
PSD regulated pollutants emitted by the proposed facility must be compared to the PSD 
significant emission levels in order to determine the applicability of PSD review. The 
required PSD analyses were conducted for each of these regulated pollutants. Included as 
part of the PSD application are a Best Available Control Technology (BACT) analysis, an 
ambient air quality analysis (AAQIA), and an additional impact analysis (AIA). 
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The AAQIA demonstrates that emissions of nitrogen dioxide (NO*), carbon 
monoxide (CO), and particulate matter with a diameter of less than or equal to ten microns 
(PMIo) are emitted in significant quantities. Based on the air dispersion modeling analysis 
performed for the permit application, these emissions will not cause or contribute to a 
violation of the National Ambient Air Quality Standards, or consume the available PSD 
increment for NO;! or PMlo. 

The BACT analysis demonstrates that the proposed pollution controls meet or exceed 
the criteria set by BACT. The AIA shows that operation of the proposed facility will not 
cause a significant impairment to visibility or have a detrimental impact on surrounding soils 
and vegetation. 

A complete copy of the Prevention of Significant Deterioration and Title V Air 
Permit Application for the Mesquite Generating Station is included in Exhibit B-6. The 
application also contains a draft copy of the Acid Rain Permit Application, as an Acid Rain 
Permit will also be obtained for the facility. 

Biological Description and Setting 

Exhibit B- 1 , Biological Description and Setting, contains the complete Biological 
Description and Setting study. This study categorizes the site property and describes the 
soils, vegetation communities, faunal communities, and special status species. It further 
describes the potential effects of the project on biological resources. 

The occurring or potentially occurring species lists are provided in the Appendix to 
Exhibit B-1 and also in Exhibit D, Species Lists. The study concludes that there is no 
suitable habitat for any federally listed species found on the project site or known in the 
vicinity. There are no aquatic or mesoriparian habitats on the project site or in the vicinity, 
therefore no aquatic or mesoriparian species will be affected, nor will any forest, cave, cliff 
or dead standing tree dwelling species be affected. There are no ephemeral pools on the site, 
therefore no species dependent on ephemeral pools will be affected. 

There is no designated critical habitat on the project site or in the vicinity. The 
project will not affect any designated, or proposed, critical habitat. Further, Exhibit B-1 
contains a letter from the Arizona Game & Fish Department dated November 10, 1999. This 
letter indicates that the Department's Heritage Data Management System was accessed and 
that current records do not indicate the presence of any Endangered, Threatened, or other 
special status species in the project vicinity. No federal agency reports have been prepared or 
are known to be required. 

Pygmy Owl Survey 

A pygmy owl survey was conducted on the project site and was negative for pygmy 
owls. The survey is contained in Exhibit B-2. 
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Geo tec hnical lnves tiga tions 

Geotechnical investigations will be conducted to support engineering design, project 
construction, and environmental permitting. All requisite studies to support the Aquifer 
Protection Permit will be conducted and provided as required. See Exhibit B-3. 

Phase I Environmental Site Assessment 

A Phase I Environmental Site Assessment (ESA) was conducted on the plant site. 
The Phase I ESA consisted of site reconnaissance; interviews; review of environmental, 
historical, and physical records pertaining to activities on and adjacent to the site; and 
interpretation and reporting of the findings. A natural and cultural resource screening was 
also performed. A review of regulatory agency listings did not identify the site or adjoining 
properties as a source of recognized environmental concern, nor did the site reconnaissance 
reveal any significant environmental concerns. A complete copy of the Phase I ESA and 
associated recommendations is included in Appendix B-4. 

1.7.2 Mitigation Measures 

Existing conditions at the plant site and associated area were evaluated with regard to 
land use, cultural resources, visual resources, wilderness areas, biological resources including 
any threatened or endangered species or species of special concern, socioeconomics, 
geological resources, air quality, groundwater and surface water quality, noise, and local 
traffic. Potential environmental effects pertaining to implementation of the project were 
assessed. Such potential effects were determined by comparing the existing environmental 
conditions with proposed changes associated with the project. Where appropriate, mitigation 
measures were identified to minimize or eliminate potential impacts. 

The applicant will implement a number of mitigation measures as integral elements of 
the project. Mitigation measures include the following: dust control measures, state-of-the- 
art emissions control technology, the use of neutral color tones and effective lighting design, 
the use of native and natural vegetation and re-vegetation where possible, and water use 
minimization techniques. 

1.7.3 Conclusion and Recommendation 

The studies performed conclude that the proposed project will not cause any 
significant direct, indirect, or cumulative adverse effects on land use, cultural resources, 
visual resources, wilderness areas, biological resources including threatened or endangered 
species or species of special concern, socioeconomics, geological resources, air quality, 
groundwater or surface water quality, noise levels, or local traffic. No low income or 
minority groups will be disproportionately affected. 
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The applicant therefore submits, upon thorough expert scientific environmental 
investigation and analysis, that the project and its site are environmentally compatible, 
and respectfully requests the Committee to issue its Certificate of Environmental 
Compatibility for the Project at the propose site. 

e 

MESQUITE ENERGY, LLC 

By : 

Authorized Officer 

ORIGINAL and 25 copies of the foregoing hand deliv red and filed wit the Director of 
Utilities, Arizona Corporation Commission this /q day of @&v ,2000. 4-k 





Exhibit A 
Location Map and Land Use Information 

As stated in Arizona Corporation Commission Rules of Practice and Proceure R 
3-21 9: 

c- 

“Where commercially available, a topographic map, I :250,000 scale, showing, the 
proposedplant site and the adjacent area within 20 miles thereoj Ifapplication is made 
for alternative plant sites, all plant sites may be shown on the same map, ifpracticable, 
designated by applicant’s order of preference. ” 

Exhibit A-1 : Proposed plant site on a 1 :250,000 scale map. Note that while there is an 
interconnect with the new Palo Verde satellite switchyard, there is no transmission line 
being constructed as a result of this project. 

“Where commercially available, a topographic map, 1 :62,500 scale, of each proposed 
plant site, showing the area within two miles thereoj The general land use plan within 
this area shall be shown on the map, which shall also show the areas of jurisdiction 
agected and any boundaries between such areas of jurisdiction. If the general land use 
plan is uniform throughout the area depicted, it may be described in the legend in lieu of 
an overlay. ” 

Exhibit A-2: Proposed plant site on a 1 :62,500 scale map. 0 
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Exhibit A-1 
Topographic Map 

1 :250,000 Scale 
Showing proposed plant site, adjacent area within 20 miles 
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Exhi bit A-2 
Topographic Map 

1 :62,500 Scale 
Showing plant site and area within 2 miles 

a 
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Exhibit B 
Environmental Studies 

As stated in Arizona Corporation Commission Rules of Practice and Procedure R14- 
3-21 9: 

‘;lttach any environmental studies which applicant has made or obtained in connection 
with the proposed site@) or route@). If an environmental report has been prepared for 
any federal agency or if a federal agency has prepared an environmental statement 
pursuant to Section I02 of the Nation Environmental Policy Act, a copy shall be included 
as part of this exhibit. ” 

The environmental studies are included as attached in Exhibits B-1 through B-7. No 
federal agency reports have been prepared or are known to be required. 

041 100 B- 1 



e Exhibit B-I 
Biological Description and Setting 
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Project Location 

The project site is located in Maricopa County in Section 15 TIS R6W (Figure 1). The project area 
consists of gently sloping alluvial soils at an elevation of approximately 850-900 feet above sea level. 
Soils are well drained and are composed of silty, sandy and stony soils, with some basalt outcrops. The 
site is gently rolling, with limited topographic diversity. Nearby areas are farmed (irrigated agriculture), 
but the project site has not been plowed or farmed. There has been historic homesteading on the site and 
there are a few dirt roads that cross the area. The local land-use is rural and agricultural. 
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Methods 

Mr. Rex Wahl, senior biologist with ENTRANCO, performed a biological survey to determine presence 
and likely abundance of flora and fauna on the project site. Before this survey, Mr. Wahl reviewed 
existing literature to develop a list of plant and animal species that may occur within the project area. 
Following the compilation of existing data a pedestrian survey of the proposed project area was 
conducted by Mr. Wahl during a site visit on January 18,2000. 

Field methodology used for determining likelihood of occurrence and abundance are as follows. In order 
to verify the specific biological characteristics of the site, parallel transects were walked to record and 
evaluate existing plant species and communities. Transects were spaced such that 100% visual coverage 
was achieved. A map of these communities was drawn during the survey (Figure 2). Habitat types on the 
subject property were compared with published habitat requirements and range distributions typical of the 
Lower Colorado Subdivision of the Sonoran desertscrub vegetative community. 

A list was generated of the species likely to occur on the site (Table 1, 2). Potential of occurrence of these 
species was then rated on a scale from none to high, based on visual and audible observation, observed 
physical evidence of occurrence (tracks, burrows, nests, etc.), and extrapolation based on Mr. Wahl’s 
experience as a field biologist in Maricopa County, Arizona. Habitat requirements and species range 
information was obtained from agency lists and the published sources identified in the bibliography of 
this document (see page 9). Principles among these were; Biotic Communities of the American 
Southwest, Flora of Arizona, and Mammals of Arizona. 
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Vegetation Communities 

Vegetation of the site is predominantly Sonoran desertscrub on uplands (Brown 1982). The community 
is typical for this elevation and region, and is dominated by creosotebush (Larrea tridentata) in nearly 
monotypic stands. There are minor amounts of saltbush (Atriplex sp.), hedgehog cactus (Echinocereus 
sp.), fish-hook barrel cactus (Ferrocactus wislizenii), cane cholla (Opuntia sp.) and bunch-grass 
(Sporobolus sp.). Creosotebush communities are relatively widely spaced shrublands with low structural 
diversity. Canopy cover is varied, but ranges from 20-30%. 

A minor ephemeral wash is found on the site, draining from north to south. The wash flows only in 
response to rainstorms, and rapidly dries following storms. Associated with the wash is xeroriparian 
vegetation, primarily mesquite (Prosopis velutina) with minor amounts of catclaw (Acacia greggii), 
foothill palo verde (Cercidium rnicrophyllum) and the exotic tamarisk (Tamarix sp.). The xeroriparian 
vegetation is more structurally diverse than the creosotebush desertscrub, with several layers. The 
mesquite trees are up to 25 ft. tall. Canopy cover in the xeroriparian community ranges from 60 to 75%. 

These communities, Sonoran desertscrub and xeroriparian mesquite, are typical of a large area within the 
project vicinity, where the land-use has not been converted to irrigated agriculture. Figure 2 provides a 
graphic representation of distribution of the vegetation communities within the project area. Locally, 
landscape diversity is relatively low, composed of these two natural communities and agricultural land. 



There are no naturally occurring perennial or intermittent surface waters in the project vicinity. The 
nearest surface waters are the Gila River, located approximately 7 miles to the southeast. Likewise, there 
are no mesoriparian or wetland habitats in the project vicinity. Man-made surface waters include 
impoundments for agricultural use (stock ponds) and the Palo Verde Nuclear Plant evaporation ponds 
about one mile north. 

Appendix A, Table A1 provides a summary of plant species occurring or potentially occurring within the 
project area . 
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Faunal Communities 

Faunal elements of the biotic community occurring on the site consist of common species that are 
consistent with the local desert ecology. The resident community is dominated by several species of 
small rodents and reptiles. These species provide a small prey base for infrequent transitory carnivorous 
species that move throughout the area exploiting the sparse resources that characterize the low deserts 
typical of this part of the State. Large mammals such as the desert mule deer are predominately absent 
with only occasional individuals passing through the area. The avian community is somewhat more 
diverse than other elements of the faunal association however it consists of species common to the area 
and lacking any distinct special or unique species. Appendix A, Tables A2 through A4 provide a 
summary of animal species occurring or potentially occurring within the project area. 

* 
Special Status Species 

Federal& Listed Threatened and Endangered Species 

The database of federally I isted threatened and endangered species for Maricopa County, maintained by 
U.S. Fish and Wildlife Service (USFWS), was used to determine if there was a potential for any federally 
listed species to occur in the project vicinity. Species habitat requirements, geographic range, and 
historic occurrence were considered in determining the potential to occur on the project site or in the 
vicinity (Table 1). No suitable habitat for any federally listed species is found on the project site or 
known in the vicinity. 

There are no aquatic or mesoriparian habitats on the project site or in the vicinity, therefore no aquatic or 
mesoriparian species will be affected. There are no forests in the project vicinity, therefore no forest- 
dwelling species will be affected. There are no caves, cliffs, or standing dead trees in the project vicinity, 
therefore species depending on these features will not be affected. There are no ephemeral ponds or 
water catchments in the project vicinity, thus, no species dependent on ephemeral pools will be affected. * 
USFWS guidelines on the endangered Cactus Ferruginous Pygmy-owl describe potential pygmy-owl 
habitat as sites with woody vegetation composed of mesquite or other similar vegetation with a diameter 
of over six inches at breast-height (4.5 ft.). Vegetation of the ephemeral wash includes larger mesquite 
which fits this description. The wash vegetation on site lacks other aspects of pygmy-owl habitat 
including: “[xeroriparian vegetation] which is dense and well structured (USFWS 2000).” 

In Maricopa County, USFWS recommend surveys for pygmy-owl in areas with vegetation fitting the 
habitat description for projects with a federal nexus (USFWS Zone 3 - see guidance). Given the presence 
of large mesquite on the project site, Sempra Energy Resources commissioned pygmy-owl surveys in the 
xeroriparian habitat to confirm the species absence. Surveys conducted to date have been negative for 
pygmy-owls. Pygmy-owl surveys will continue until the survey recommendations for project clearance 
are satisfied. 

There is no designated critical habitat on the project site or in the vicinity. The project will not affect any 
designated, or proposed, critical habitat. 
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Table 1. Federally listed threatened (T) and endangered (E) species for Maricopa County, A2 (USFWS) 
and their potential to occur on, 

Species 

Arizona agave 
Agave arizonica 

Arizona cliffrose 
Purshia subintegra 
Arizona hedgehog cactus 
Echinocereus 

Lesser long-nosed bat 
Leptonycteris curasoae 
yerbabuenae 
Sonoran pronghorn 
Antilocapra americana 
sonoriensis 
Desert pupfish 

Gila topminnow 
Poeciliopsis occidentalis 
Razorback sucker 
Xyrauchen texanus 
American peregrine falcon 
Falco peregrinus anatum 
Bald eagle 
Haliaeetus leucocephalus 
Mexican spotted owl 
Strix occidentalis lucida 
Cactus ferruginous 
P ygm y-ow 1 
Glaucidium brasilianum 
cactorum 
Southwestern willow 
flycatcher 
Empidonax traillii extimus 

Yuma clapper rail 
Rallus longirostris 
yumanensis 

triglochidiatus arizonicus 

Cyprinodon macularius 

or near, the project site. 
Legal Habitat and Range 
Status 

Steep rocky slopes, igneous 

woodland and chaparral. 
Limestone (tertiary lakebed) 

Ecotone between chapmal 
and evergreen woodland. 

Roosts in caves and mines, 
nectar-feeding on Saguaro 

Desert and desert grasslands, 
south of the Gila River. 

E 
Desert springs, aquatic. 

E 
Streams and springs, 

E including desert areas. 
Larger streams and lakes of 

E the Colorado River drainage. 
Cliffs and mountains, usually 

E near water. 
Cliffs and mountains, usually 

T near water. 
Pine and mixed conifer 

T forests. 
Lowland riparian woodlands 
and sonoran desertscrub. 

E geology, in oak-juniper 

E deposits. 

E 

E andagave. 

E 

Obligate riparian habitat 
dweller. Dense, closed 

water. 
Freshwater and brackish 
marsh, on streams and lakes 

E canopy riparian forests near 

E 

Wildlife of Special Concern in Arizona 

Potential Presence in 
Pro i ec t Area 

None: wrong habitat type. 

None: no suitable substrate 
(soil). 
None: wrong habitat type. 

None: no roost sites, 
insufficient forage plant 
diversity. 
None: project area is outside 
of known range of species 
(Hoffmeister, 1986). 
None: no aquatic habitats 
present. 
None: no aquatic habitats 
present. 
None: no aquatic habitats 
present. 
None: no roost sites or forage 
areas (water) in area. 
None: no roost sites or forage 
areas (water) in area. 
None: no suitable habitat 
present. 
No suitable habitat present 
due to fragmentation and low 
structural diversity; 
disturbance. 
None: no suitable riparian 
habitat present. 

None: no suitable habitat 
present. 

The Arizona Game and Fish Department list of Wildlife of Special Concern in Arizona was reviewed to 
determine the potential for any of these animals to occur in the project vicinity. Two species, discussed 
below, may potentially occur in the project vicinity based on known range: 
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Desert Tortoise (Gopherus agassizii): the tortoise occurs in rocky foothills and on alluvial 
bajadas in the Sonoran Desert. The tortoise is unlikely to occur in the project area due to the lack 
of suitable habitat (rocky foothills). 

Foothill palo verde (Cercidium microphylum) 
Hedgehog cactus (Echinocereus sp.) 
Fish-hook barrel cactus (Ferrocactus wislizenii) 
Night blooming cereus (Peniocereus greggii) 
Eagelmann hedgehog cactus (Echinocereus 
engelmannii) 
Pincushion cactus (Mammillaria microcarva) 

Swainson Hawk (Buteo swainsoni): only the Arizona breeding population is considered of 
concern. The project site is not within the Arizona breeding range of this species, though 
individuals may be found in the project area during migration. 

Occasional 
Occasional to common 
Occasional to common 
Occasional 
Occasional 

Occasional 

Neither species is likely to occur in the project vicinity, thus there will be no effects on Wildlife of Special 
Concern in Arizona. 

Arizona Native Plant Law 

Species protected by the Arizona native plant law occur on the project site (Table 2). The native plant law 
requires that notice be given to the Arizona Department of Agriculture at least 60 days prior to clearing 
protected native plants. Sempra Energy Resources will give the required notice and provide for salvage 
of protected native plants on the project site. 

Table 2. Protected native plants at the Mesquite Generating Station Project Site. 
Plant Species 1 Relative Abundance 
Mesauite (Prosovis velutina) I Common 
Catclaw (Acacia wemii) I Occasional I 

1 ,  I 

Cholla (Oountia SD.) I Occasional to common 

Potential Effects of the Project on Biological Resources 

Power-plant construction will remove approximately 340 acres of Sonoran Desertscrub community, 
primarily creosotebush. Most animals and plants associated with this community will no longer be 
supported on the project site. Approximately 50 acres of mesquite scrub associated with the desert wash 
will be removed. Plants and animals associated with this community will no longer be supported on the 
project site. While the habitat area lost relative to the total area of these plant communities is relatively 
small, there will be an increase in fragmentation of the desertscrub and xeroriparian communities in the 
project area. Some plants and animals may be limited in dispersal or occurrence by fragmentation effects. 
Other animals benefit from fragmentation, an increase in habitat frequency in an area. Because the 
project vicinity is a mosaic of irrigated agricultural lands, desertscrub, and xeroriparian wash, 
fragmentation effects will be limited. 

Indirect effects of the power-plant may include a loss of Sonoran desertscrub to business development 
and infrastructure construction associated with the power-plant. There are expected to be no effects on 
any aquatic or riparian resources in the project vicinity, due primarily to the distance to the nearest 
examples of these communities. Water used for the project; pumped groundwater, does not alter any 
surface water resource. Wastewater disposal does not include releases to any surface waters, therefore 
there will be no effects on surface waters. 

1) 
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Populations of common animals and plants associated with these communities will be affected through 
the loss of individuals, however there should be no long-term population effects on any common plant or 
animal population. Locally, these populations are relatively large and able to absorb these localized 
losses. 
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APPENDIX A 

LISTS OF WILDLIFE AND PLANT SPECIES OCCURRING OR POTENTALLY OCCURRING 
WITHIN THE PROJECT AREA 
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Table A1 
Plant Species Occurring or Potentially Occurring within the Project 

Area 

Ambrosia dumosa 
Ambrosia deltoidea 
Aristida adscensionis 
Atriplex canescens 
Atriulex con firtifolia 

Sonoran desertscrub High 
Sonoran desertscru b High 
Sonoran desertscrub High 
Sonoran desertscrub High 
Sonoran desertscrub High 

Distichlis spicata 
Encelia farinosa 
Erodium cicutarium 
Euphorbia spp. 
Hvmenoclea salsola 

Sonoran desertscrub High 
Sonoran desertscrub High 
Sonoran desertscrub High 
Sonoran desertscrub High 
Sonoran desertscrub High 

Hilaria rigida 
Larrea tridentata 
Lvcium andersonii 

Sonoran desertscrub High 
Sonoran desertscrub High 
Sonoran desertscrub High 

Bromus rubens 
Celtis uallida 

Sonoran desertscrub High 
Sonoran desertscrub High 

Cercidium Joridum 
Cerciuium 

Sonoran desertscrub Hlgh 
Sonoran desertscrub High 

microphyllum 
Isocoma heterouhvlla Sonoran desertscrub High 

Peniocereus greggii I Sonoran desertscrub High 
Plantapo insularis I Sonoran desertscrub High 

0 

Prosopis glandulosa 
Salsola kali 

Sonoran desertscrub Hiih 
Sonoran desertscrub Hinh 

Schismus barbatus I Sonoran desertscrub High 
Sisyjmbrium irio I Sonoran desertscrub High 
Sphaeralcea spp. I Sonoran desertscrub High 
Zizvwhus obtusifolia I Sonoran desertscrub High 

microcarpa 
Echinocereus Sonoran desertscrub High 
engelmannii 
Opuntia spp. Sonoran desertscrub High 

Common Name 
I on Proposed Project Site I 

Acacia gremii I Sonoran desertscrub I High I Cat-claw acacia 
White bursage - 
Triangle-leaf bursage 
Six-weeks three-awn 
Fourwing saltbush 
Shadescale 
All-scale Atriulex uolvcarua I Sonoran desertscrub I High I 
Desert senna Cassia armata I Sonoran desertscrub I High I 
Desert saltgrass 
Brittlebush 
Filaree 
Spurges 
Cheesebush 
Bin galleta 
Creosote bush 
Anderson thornbush 
Desert broom 
Red brome 
Desert hackberry 
Blue palo verde 
Foothill palo verde 

Jimmv weed 
Burro weed Isocoma tenuisecta I Sonoran desertscrub I High 
Night blooming cereus 
Woolly plaintain 
Mesauite 
Russian thistle 
Arabian grass 
Mediterranean grass 
Yellow rocket 
Globemallow 
Greythorn 
Fish-hook Barrel Cactus 
Pincushion cactus 

Eagelmann hedgehog 
cactus 
Cholla 
Habitat Reauirements and range fn 
University of Califorina PressrBerkely. I085 pp. 
Potential for occurrence based on field observation of species or presence of  suitable habitat. 
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8 
Table A2 

Reptiles and Amphibians Occurring or Potentially Occurring within the Project 
Area 

Common Name 

Couch’s spadefoot toad 

Western spadefoot toad 

Great plains toad 

Red-spotted toad 

Mohave rattlesnake 

Coachwhip 

Sonora whipsnake 

Saddled leaf-nosed 
snake 
Spotted leaf-nosed 
snake 
Glossy snake 
Long-nosed snake 
Banded sand snake 
Night snake 
Western patched-nosed 
snake 

Scientific Name 

Scaphiopus couchi 

Scaphiopus hammondi 

Bufo cognatus 

Bufo punctatus 

Crotalus scutularus 

Masticophis Jagellus 

Masticophis bilineatus 

Phyllorhynchus browni 

Phy llorhynchus 
decurtatus 
Arizona elegans 
Rhinocheilus lecontei 
Chilomeniscus cinctus 
Hypsinlena torquata 
Salvadora hexalepis 

Habitat Type 

Shortgrass plains, 
mesquite savannah, 
creostoe bush desert, 
and other areas of low 
rainfall 
Lowlands, washes, 
floodplains of rivers, 
alluvial fans, playas, 
and alkali flats. 
Primarily a grassland 
species but frequents 
creosote bush desert 
Desert oases and rocky 
canyons 
Barren desert, gassland, 
and brushland: most 
common in areas of 
scattered scrubby 
growth such as creosote 
bush and mesquite 
Desert, prairie, 
brushland, woodland, 
and farmland. Usually 
avoids area of dense 
vegetation 
Sonaran desert and 
mountain foothills. 
Often associated with 
rock stream courses 
Upland desert 

Creosote desert 

Creosote desert 
Creosote desert 
Creosote desert 
Creosote desert 
Creosote desert 

Potential for Occurrence 
on ProDosed Proiect Site 

.2 

High 

High 

High 

None 

High 

High 

Low 

High 

High 

High 

Hiih 
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Table A2 (Continued) 
Reptiles and Amphibians Occurring or Potentially Occurring within the Project 

Sonora semiannulate 

Crotalus cerastes 

Crotalus atrox 

Area 

Deserts and mountain 
foothills 
Desert species usually 
found in areas of fine 
windblown sand 
Frequents a variety of 
habitats from deserts 

Common Name 

Crotaphytus wislizenii 

Sceloporus m. magister 

Urosaurus graciosus 

Western blind snake 

vegetation 
Desert plains with 
creosote bush 
Creosote bush, mesquite 
woodlands 
Creosote bush desert 

Gopher snake 

Uta stansburiana 

Cnemidophorus tigris 

Dipsosaurus dorsalis 

Sauromalus 

Yuma kingsnake 

Wide range of habitats, 
one of the most 
abundant lizards in the 
arid and semiarid west 
Arid and semiarid 
habitats with sparse 
vegetation 
Desert areas dominated 
by creosote bush 
Lava flows, rocky 
hillsides and rock 
outcrops in desert areas 

Western ground snake 

Sidewinder 

Western diamondback 
rattlesnake 

Mohave rattlesnake 

Banded gecko 
Zebra-tailed lizard 

Leopard lizard 

Desert spiny lizard 

Long -tailed brush 
lizard 
Side-blotched lizard 

Western whiptail 

Desert iguana 

Chuckwalla 

Habitat Requirements and range 
Comnanv. Boston. Massachusetts. 

I brushland 
Lampropeltis netulus I Creosote desert 

Crotalus scutularus 
into the mountains 
Barren desert, gassland, 
and brushland: most 
common in areas of 
scattered scrubby 
growth such as creosote 

I bush and mesquite 
Coleonyx variegatus 
Callisaurus draconoides 

Creosote bush flats 
Desert areas with sparse 

Potential for Occurrence 
on Proposed Proiect Site 

Low 

Moderate 

High 
High 

Low to none 

High 

High 

High 
Hiih 

High 

High 

High 

High 

High 

High 

None 

Amphibians. Houghton Mifflin 
. I, .. 

Potential for occurrence based on field observation o f  species or presence of suitable habitat. 
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Table A3 
Avian Species Occurring or Potentially Occurring within the Project 

Area 

Zenoida asuaruca 
Toxostoma curvirostre 
Toxostoma bendirei 

Dry uplands and desert 
Upland Desert scrub 
Desert scrub 

Amphispiza bilineata 
Phainopepla nitens 
Cardinalis sinuatus 

Desert 
Desert 
Mesauite scrub 

Sayornis saya 

Tyrannus verticalis 
Polioptila melanura 
Campylorhynchus 
brunneicapillus 
Calypte costae 
Picoides scalaris 

Melanerpe ws 
uropygialis 

Plains, sparsely 
vegetated country 
Arid savanna, farmlands 
Deserts and arid country 
Deserts and arid 
hillsides 
Low Desert 
Deserts 

Low desert scrub with 
saguaro and mesquite 
trees 

Common Name Scientific Name I Habitat Type 
Potential for Occurrence 
on Proposed Project Site 

Cathartes aura Dry open country 
Buteo jamaicensis A variety of habitats 

from tundra to desert 
Parabureo unicinctus Mesquite Scrub and 

Desert areas 
Falco mexicanus Open mountains, dry 

plains, and prairies 

Occasionally 
Occasionally 

Turkey vulture 
Red-tailed hawk 

High Harris hawk 

Occasionally Prairie falcon 

Roadrunner Geococcyx Chaparral, desert scrub, 

country 

High 

High Gambel quail 

Mourning dove Zenoida macroura 1 Dry uplands and desert High 
High 

Moderate 
White-winged dove 
Curve-billed thrasher 
Bendire’s thrasher High 

High Toxostoma lecontei Desert with scant 

thickets 

Le Conte’s thrasher 

Abert’s towhee Moderate 

Verdin Auriparus flaviceps I Low desert High 
High 
High 
High 
High 

Black-throated sparrow 
Phainopepla 
Pyrrhuloxia 
Say’s phoebe 

Western kingbird 
Black-tailed gnatcatcher 
Cactus wren 

High 
High 
High 

Costa’s hummingbird 
Ladder-backed 

Moderate 
Low 

woodpecker 
Gila woodpecker Moderate 

Hiah Logger-head shrike 

-1 Moderate 
High - Y I 

Habitat Requirements and range from: Udvardy, Miklos D. E 1977. The Audubon Society Field Guide to Noi 
Region. Alfred A. Knopf, Inc., New York, New York. 855 pp. 

American Birds - Western 

Potential for occurrence based on field observation of species or presence of suitable habitat. 
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Table A4 
Mammal Species Occurring or Potentially Occurring within the Project 

Area 
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Endangered Cactus Ferruginous Pygmy-owl 

By Ryan Gordon 
ENTRANCO 

Introduction 

The cactus ferruginous pygmy-owl (Glaucidium brasilianum cactorum) was listed as 
endangered in Arizona on March 10, 1997, by the United States Fish and Wildlife 
Service (USFWS) under the Endangered Species Act (ESA). Critical Habitat (specific 
mapped areas of habitat) was designated for the pygmy-owl on July 12, 1999 (Federal 
Register 64: 37419-37440). Sempra Energy Resources plans to clear a 400-acre parcel 
for their proposed Mesquite Generating Station, located in Maricopa County, Section 15 
of Township 1 South, Range 6 West. The purpose of this report is to examine the 
potential for the cactus ferruginous pygmy-owl to occur within the proposed project 
vicinity and report on the results of surveys conducted according to USFWS 
recommendations. Constituent elements of critical habitat include riparian vegetation 
associations of cottonwood (Populus sp.) with willow (Salix sp.), mesquite (Prosopis 
velutina), hackberry (Celtis sp.) and Mexican elderberry (Sambucus mexicana). A 
diverse and layered canopy, such as that found in riparian areas is another element of 
critical habitat. These elements support pygmy-owl as nesting and foraging habitat and 
provide cover from predators. No critical habitat has been designated in the project area 
but the site is within historic range of the pygmy-owl. 

In most of Central and South America the owl is a common owl of woodlands, 
fencerows, roadsides and other wooded areas. When considered range-wide, the pygmy- 
owl’s breeding habitat includes a diversity of woodlands and desert scrub of diverse 
species composition. In Arizona, the pygmy-owl seems to be associated with desert wash 
vegetation including saguaro (Carnegia gigantea), ironwood (Olneya tesota), paloverde 
(Cercidium sp.) and mesquite; and also with lowland riparian woodlands (e.g. mesquite, 
cottonwood-willow). 

Historic records show Arizona pygmy-owls occupying riparian habitats, including 
cottonwood-willow, mesquite, and upper Sonoron desertscrub (Millsap and Johnson 
1988). Since 1993, Arizona pygmy-owls have been seen in Sonoran desertscrub habitats 
with ironwood in association with mesquite, paloverde, and saguaro (Abbate et a1 1996). 
The role of ironwood in recent pygmy-owl habitat-use is poorly understood. Fledglings 
shelter in ironwood for up to ten days after leaving the nest (Abbate et a1 1996). Other 
habitat types, historically used in Arizona, have been surveyed recently for owl presence 
by USFWS, Arizona Game and Fish Department (AGFD), and others but contained no 
owls (Abbate et a1 1996 and Lesh and Corman 1995). To date, no quantitative habitat 
descriptions are available. Narrative descriptions of habitat frequently include only 
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species composition, but contain little information on structure, density and canopy 
cover. 

Pygmy-owls nest in cavities in trees, saguaro and other cactus. Cavities typically occur 
in older trees (e.g. mesquite, ironwood, etc.). Loss of older, more cavity-prone mesquite 
and ironwood in Arizona has been cited as a potential reason for the species’ decline 
(USWFS 1994). In Texas pygmy-owls used artificial nest boxes placed in suitable 
habitat (Beasom and Trant 1994). The pygmy-owl does not excavate the cavity, but uses 
existing ones. Cavities in saguaro are typically excavated by the Gila Woodpecker 
(Centurus uropygialis), but used by a variety of species once they are abandoned by the 
woodpecker. 

The pygmy-owl is resident in Arizona year-round. Nesting takes place in the late winter 
and/or early spring. Young fledge about 28 days after hatching. Male pygmy owls call 
throughout the nesting season. Calling is most common in the morning but may occur 
throughout the day or night. Owls respond to tape-recorded pygmy-owl calls by calling 
and approaching the simulated calls. Responses to tape recorded calls will occur 
throughout the year, but are most vigorous, or likely, from late January to early June 
(Abbate, et al 1996). Several researchers have noted that owls may fail to respond to 
taped calls, though they are in the vicinity and have responded in the past (Abbate et a1 
1996, Lesh and Corman 1995). Lesh and Corman (1995) recommend three or more call 
response surveys during the peak calling season (February through April) to ensure 
detection. A single calling survey during the peak activity season (September through 
May) is the minimum required by USFWS to determine presence or absence. 

The USFWS and AGFD (2000) have recommended a survey methodology for 
determining the presence of owls that includes a ten minute period of playing taped calls 
(about 30 seconds) alternated with 60 to 90 seconds of listening for owls (Corman 1995). 
To constitute a “single calling survey”, the area must be surveyed a minimum of 3 times 
and no less than 15 days between surveys. One of these surveys must be completed 
before April 15. The recommended spacing between calling stations is 150 meters, but 
may vary depending on local conditions. Call surveys must take place within the periods: 

0 

0 

one hour before sunrise to two hours after, or 
one hour before sunset to one hour after. 

To confirm the survey results, USFWS recommends at least 2 years of consecutive 
surveys to be completed during the above protocol period. In 1997, USFWS issued broad 
guidelines intended to guide landowners in determining if they need to survey for pygmy- 
owls. This only applies to landowners that have actions on private lands that do not 
involve Federal funds, actions or permits (AGFD and USFWS 2000 revised survey 
protocol). 

8 
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tential habitat (USFWS 1997) were 
identified as survey areas. The presence of large (over 6 inch diameter at the base) 
mesquite, paloverde, and saguaro in a linear contiguous stand was the criterion for 
pygmy-owl survey sites. Generally, washes contained vegetation of this type. Survey 
locations or “stations” were identified in the field (Figure 1). 

Figure 1, Survey Stations 
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Survey methods follow the methodology as outlined above, Corman (1995). The 
Surveyor played taped calls of cactus ferruginous pygmy-owls for about 30 seconds using 
a cassette tape recorder. Calls were played at a volume that did not distort the sound. 
The player was held aloft to increase its effectiveness. After a series of calls, a 60 to 90 
second period of listening for owl response followed. The sequence was repeated for at 
least ten minutes at each station. Notes were kept on common bird observed and heard. 
Any birds observed were viewed with 8x binoculars for identification, light permitting. 
Behaviors of birds nearby were noted. Once the calling sequence was completed, the 
observer moved to the next location. Ryan Gordon, an experienced biologist, conducted 
all surveys under Entranco's endangered species survey permit from USFWS. 

Results 

Following protocol currently accepted by the USFWS, one calling survey (as described 
above) was performed at the site in 2000. Results of the survey at each station are shown 
in Table 1. The survey was negative for cactus ferruginous pygmy-owls. Mobbing 
behavior from songbirds, in response to the calls, was negative. There is no critical 
habitat designated in this part of Maricopa County. 

Table 1. Survey Results Sempra 2000 
Station Date Start End Time No.Tape Results Comments 

A 2/11/00 6:35am 6:50am 5 Negative No mobbing 
Time Calls 

B 
C 
D 
E 
F 
G 

A 
B 
C 
D 
E 
F 
G 

A 
B 
C 
D 
E 
F 
G 

2/11/00 6:55am 
2/11/00 7: 16am 
2/11/00 7:35am 
2/11/00 7:56am 
2/11/00 8:17am 
2/11/00 8:40am 

3/3/00' 7:04pm 
3/3/00 6:45pm 
3/3/00 6:27pm 
3/3/00 6:09pm 
3/3/00 551 pm 
3/3/00 5:33pm 
3/3/00 5: 15pm 

3/28/00 7:27pm 
3/28/00 7: 1 Opm 
3/28/00 6:53pm 
3/28/00 6:36pm 
3/28/00 6: 17pm 
3/28/00 5:58pm 
3/28/00 5:37pm 

7: 1 Oam 
7:31am 
7:50am 
8:l lam 
8:32am 
8:55am 

7: 19pm 
7:OOpm 
6:42pm 
6:24pm 
6:06pm 
5:48pm 
5:30pm 

7:42pm 
7:25pm 
7:08pm 
6:51 pm 
6:32pm 
6: 13pm 
5:52pm 

5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 

Negative 
Negative 
Negative 
Negative 
Negative 
Negative 

Negative 
Negative 
Negative 
Negative 
Negative 
Negative 
Negative 

Negative 
Negative 
Negative 
Negative 
Negative 
Negative 
Negative 

No mobbing 
No mobbing 
No mobbing 
No mobbing 
No mobbing 
No mobbing 

No mobbing 
No mobbing 
No mobbing 
No mobbing 
No mobbing 
No mobbing 
No mobbing 

No mobbing 
No mobbing 
No mobbing 
No mobbing 
No mobbing 
No mobbing 
No mobbing 
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Based on these surveys, it was concluded that no cactus ferruginous pygmy-owls are 
present in the vicinity of the site. No designated critical habitat is present. Therefore the 
project will not affect pygmy-owls or its critical habitat. According to the pygmy-owl 
survey protocol one more survey is required next year. 
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Exhibit B-3 
Geotechnical Investigations 

Geotechnical investigations will be conducted to support engineering design, project 
construction, and environmental permitting. All requisite studies to support the Aquifer 
Protection Permit will be conducted and provided as required. 

e 
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Phase I Environmental Survey 
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EXECUTIVE SUMMARY 

Sempra Energy Resources retained SCS Engineers (SCS) t o  perform a Phase I 

Environmental Site Assessment (Phase I ESA) of a 400-acre parcel of  vacant property 

located near the Palo Verde Power Plant in Arlington, Arizona (site). The Phase I ESA 

consisted of a site reconnaissance; interviews; review o f  environmental, historical, and 

physical records pertaining t o  activities on and adjacent t o  the site; and interpretation 

and reporting of findings. A natural and cultural resource screening was performed by 

SWCA, Inc. Environmental Consultants and is provided in Appendix E. 

A t  the time of the site reconnaissance, the property appeared vacant and naturally 

vegetated, desert land. A septic tank system was located south of  Elliott Road on the 

site. A well and t w o  concrete slabs were located in the center of the site near a 

transformer pole. 

Solid waste observed on the site included broken glass, piping, and a couch and 

loveseat. 

Based on review of historical information, the site appeared t o  be mostly vacant and 

desert land from 1978 t o  1986. In 1986, a trailer (possible mobile home) was placed on 

the site. 

Adjoining properties reviewed in the historical aerial photographs showed vacant 

undeveloped desert land. The Palo Verde Plant was observed in the 1978  aerial located 

approximately one mile north of Elliott Road. Evidence was not found t o  indicate that  

uses of adjoining properties have had an adverse environmental impact on the site. 

A review of regulatory agency listings did not identify the  site or adjoining properties t o  

be a source of recognized environmental concern. 

I 



Based on the findings of this Phase I Environmental Site Assessment, SCS recommends 

the following: 

0 The domestic well be properly abandoned prior t o  construction activities if the 

future site use does not include utilizing the well; and 

0 Any planned construction on the site take into account the presence of  the septic 

system on the northern portion of the site. The septic system may be a 

geotechnical concern if the septic system has not  been properly excavated prior 

t o  construction activities. Proper procedure should be followed for i ts removal at 

time of development. 
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SECTION 1 

INTRODUCTION 

BACKGROUND 

Sempra Energy Resources retained SCS Engineers (SCS) t o  perform a Phase I 

Environmental Site Assessment (Phase I ESA) of a 400-acre parcel of vacant property 

near the Palo Verde Power Plant in Arlington, Arizona (site). 

The site is located south of Elliott Road, approximately one mile east of Wintersburg 

Road and approximately 37 miles west of the Phoenix metropolitan area border. The 

location of the site is shown on Figure 1 in Appendix A. 

PURPOSE 

The purpose of this investigation was t o  conduct an environmental assessment of the 

site and the immediate area t o  identify potential environmental conditions. 

SCOPE OF WORK 

The investigation consisted of a Phase I ESA. The Phase I ESA included a site 

reconnaissance; interviews; review of environmental, historical, and physical records 

pertaining t o  activities on and adjacent t o  the site; and interpretation and reporting of 

findings. 

This work was performed in accordance with our proposal No. 10.07799, dated 

September 21 , 1999, using the ASTM Standard for Environmental Site Assessments (E- 

1527-97), which is the current industry standard for Phase l ESAs. The assessment 

was performed in accordance wi th  good commercial and customary practice for similar 

Phase I ESAs in this area. 

r’s 
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ADDITIONS TO STANDARD SCOPE OF WORK e 
Additions t o  the general ASTM scope of  work for Phase I ESAs included the following: 

1 )  geologic and hydrogeologic information for the site area was researched in order t o  

assess the direction of regional groundwater f low in this area; and 2) the additional 

environmental record sources were included as part of the environmental database 

search performed by All Lands Title (ALT) because they were readily available and added 

environmental records information t o  the investigation; and 3) a screen-level study of the 

property to  identify potential issues related t o  threatened and endangered species, 

cultural resources, or Clean Water Act  (CWA) Section 404 permitting was conducted by 

SWCA, Inc. Environmental Consultants. A letter report summarizing SCWA's findings is 

located in Appendix E. 

LIMITATIONS 

This report has been specifically prepared for the Sempra Energy Resources with regard 

t o  the assessment of environmental conditions at the site. The report has been prepared 

in a manner consistent with the level of care and skill ordinarily exercised by other 

professional consultants, under similar circumstances at the t ime the services were 

performed, in this or similar localities. No other representations, either expressed or 

implied, and no warranty or guarantee is made as t o  the professional advice presented 

herein. SCS assumes no responsibility for the accuracy of information obtained from 

third-party sources such as regulatory agency listings. 

0 

No sampling or laboratory analyses of potential hazardous materials, petroleum products, 

asbestos-containing materials or other types of potential pollutants were performed as 

part of this Phase I ESA; sampling of materials is normally conducted as part of Phase I1 

investigations. Although this report may provide recommendations regarding the 

possibility of recognized environmental conditions specific t o  this site, positive 

identification of hazardous substances can be accomplished only through sampling and 

appropriate laboratory analysis. 
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SECTION 2 

SITE RECONNAISSANCE AND DESCRIPTION 

LOCATION 

The 400-acre site is located a t  approximately one mile east of Wintersburg Road and 

immediately south of Elliott Road near Arlington, Arizona. The property is located in 

Section 15 of Township 1 South, Range 6 West of the Gila and Salt River Base Line and 

Meridian. The location of the site is shown on Figure 1 in Appendix A. 

BACKGROUND 

On October 6, 1999, Ms. Connie Jiron and Mr. Josh Bernthal of SCS performed a visual 

reconnaissance of the site in order to  observe current site conditions and uses. Mr. Mike 

Sullivan of Range West, Land Purchases Consultant for Sempra Energy Resources, 

accompanied SCS during the site visit. The boundaries of the site were not marked in 

the field but were estimated by Mr. Sullivan with a map provided by Range West. A 

subsequent site visit was performed by Ms. Jiron and Mr. Bradley F. Johnston, P.G. on 

October 15, 1999 to  confirm identity of the underground structures. 

The site consisted of vacant desert land. A site and vicinity map is provided in Figure 2, 

Appendix A. Site photographs are provided in Appendix B. 

METHO DO LOG 

The site reconnaissance was performed by walking and driving through the site and 

along the site perimeter. Adjoining properties were also observed during the site 

reconnaissance. 

PHYSICAL SETTING ANALYSIS 

The topography of the site was generally level. 
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GENERAL SITE CHARACTERISTICS 

Current Site Uses 

At  the time of the site reconnaissance, the site was generally undeveloped and consisted 

of naturally vegetated, desert land. A trailer (possible mobile home) occupied the 

property in the late 1980's. 

The estimated site boundaries are shown on Figures 1 and 2, Appendix A. 

Site Improvements 

Structures--- 

No structures were located on the site at  the time of the site reconnaissance. 

Elliott Road borders the property t o  the north. Several dirt roads were observed 

bisecting the site. The dirt roads were generally overgrown and appeared unused. A 

dirt road led south from Elliott Road t o  an  area observed t o  be the location of a former 

residence harboring a septic tank system, t w o  concrete foundations, a water well, and a 

transformer pole. 

Potable Water Supply-- 

ADWR indicated that the site is included in the Phoenix Active Management Area (AMA) 

area. However, ADWR could not identify the name of the water company that provides 

potable water to  the site. Water Utility of the Greater Tonapah provides water in the 

vicinity of the site. 

Sewage Disposal System- 

There was no evidence of a sewage disposal system observed on the  site. * 
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Septic System- 

There was visual evidence of a septic system observed on the site located south of 

Elliott Road near the center of the property. 

HeatingKooling System-- 

No heating or cooling systems were observed on the site during the site reconnaissance. 

HAZARDOUS SUBSTANCES 

Hazardous Substances Connected with Identified Uses 

No hazardous substances were observed in association wi th current uses of the site. 

Containers with Hazardous and Unidentified Substances 

No containers with hazardous and unidentified substances were identified on the site. 

Storaqe Tanks 

No evidence of USTs (such as fill ports, vent pipes, and dispensers) were observed on 

the site. 

Indications of PCBs 

A n  electrical transformer was on a utility pole located south of Elliott Road, near the 

center of the site. The transformers are owned and operated by Arizona Public Service 

(APS). APS would be responsible for any leaks or spills from transformers owned by 

APS. 

Indications of Solid Waste Disposal 

Broken glass, plastic pipes, and a couch and loveseat were observed on the site. 

t3 
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OTHER CONDITIONS OF POTENTIAL CONCERN 

Odors 

No strong, pungent, or noxious odors were observed on the site. 

Pools of Liquid 

Pools of standing liquid were not observed on the site. 

Stains or Corrosion inside Buildinqs 

No buildings were located on the site at the time of the site reconnaissance. 

Drains and Sumps 

No evidence of  drains or sumps (such as floor drains, grates, or vault covers) was 

observed on the site during the site reconnaissance. 

Pits, Ponds, or Laqoons 

No pits, ponds, or lagoons were observed on the site during the site reconnaissance. 

Stained Soil or Pavement 

Stained soil or pavement was not observed on the site during the site reconnaissance. 

Stressed Veqetation 

. Vegetation on the site consisted of trees, weeds, and sparse grasses. Unnaturally 

stressed vegetation was not observed on the site. 

Wastewater and Other Liquid Discharqes 

No indications of wastewater or other liquid discharges (including w e t  areas, stained 

areas, or pipes apparently intended t o  discharge liquids t o  the ground surface) were 

observed on the site. 
0 
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Wells 

A well was observed in the center of the site. According t o  ADWR's records, the well 

was registered t o  Mr. Michael Sichi in 1986 (Registration Well #55-5141 IO). The well 

reportedly was constructed t o  595 feet below ground surface for domestic purposes. 

The groundwater depth below ground surface was reported as 223 feet. 

GENERAL DESCRIPTION OF ADJOINING PROPERTIES 

Vacant land and the Palo Verde Nuclear Plant were observed in the area surrounding the 

site. Properties adjoining the site at  the time of the site reconnaissance are shown on 

Figure 2, Appendix A. 

Vacant land and the Palo Verde Nuclear Plant is located immediately north of  the site. 

- East 

Vacant and naturally vegetated land was located east of  the site. 

South 

Vacant and naturally vegetated land was located south of the site. 

West 

Vacant and naturally vegetated land was located west of the site. 
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NPL (National Priorities List) 
CERCLIS (Comprehensive Environmental Response, 
Compensation and Liability information System) 
RCRA (Resource Conservation and Recovery Act) Large 
and Small Quantity Generators 
RCRA - CORRACTS TSDFs (Corrective Action Treatment, 
Storage, and Disposal Facilities) 

SECTION 3 

RECORDS REVIEW - ENVIRONMENTAL RECORD SOURCES 

INTRODUCTION 

6/99 1 .o 
9/99 0.5 

9/99 Site and adjoining 

9/99 1 .o 

ALT was retained by SCS t o  perform a database search of the standard and additional 

federal and state environmental record sources for the site, as identified in the table 

below. The database search was conducted by ALT on October 7, 1999. A copy of the 

ALT environmental records report is included in Appendix C. 

RCRA - Non-CORRACTS TSDFs 
ERNS (Emergency Response Notification System) 

The following table lists the reviewed environmental databases, their dates, and the 

distances searched by ALT from the site boundary. The search distances meet or 

9/99 0.5 
1983-9199 Site 

exceed the minimum search distances listed in the ASTM standard for 

I investigations. 

WQARF (Water Quality Assurance Revolving Fund) Areas 

Database 

6/99 1 .o 

Date of 
Database 

Solid Waste FacilitiesILandfill Sites - Operating and Closed I 5/98 

conducting Phase 

0.5 

Approximate 
Minimum 

Search Distance 
(miles) 

Registered USTs (Underground Storage Tanks) 
LUSTS (Leaking Underground Storage Tanks) incident 
Reports 

1 199 Site and adjoining 
7/99 0.5 

0.5 I 9/99 I ACIDS (Arizona CERCLA Information and Database 
System) List 
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Database Date of 
Database 

Approximate 
Minimum 

Search Distance 
(miles) 

RCRA Compliance Facilities 9/99 1 .o 

The following sections describe the various reviewed databases. Based on the location 

or groundwater f low direction in relation t o  the subject site and the status of the 

environmental database listing, the database listing deemed t o  be potential recognized 

environmental conditions are discussed below. 

~ 

Hazardous Materials Incidents Emergency Response 1984-9199 Site 
Logbook 
Drywell Registration Database 9/99 Site 

Arizona Indoor Radon Survey Information 6/16/93 Site area zip code 

STANDARD FEDERAL ASTM ENVIRONMENTAL RECORD SOURCES 

Federal National Priorities List (NPL) 

Superfund Amendments and Reauthorization Act (SARA) 
Title Ill 
Arizona Department of Water Resources Well Registration 
Database 

Explanation-- 

9/99 1 .o 

1 197 Site and adjoining 

The National Priorities List (NPL) is a listing authorized under the Comprehensive 

Environmental Response, Compensation, and Liability Act  (CERCLA or Superfund) and 

compiled by the Environmental Protection Agency (EPA). The NPL is a listing of 

uncontrolled or abandoned hazardous substances sites where there has been a release or 

threat of a release of the hazardous substances t o  the environment. The sites are 

placed on the NPL by the EPA using the Hazard Ranking System (HRS), which prioritizes 

each site based on site characteristics, hazardous substances at the site, and observable 

releases. 

Search Results-- 

No NPL areas were identified within one mile of the site. 
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0 Federal CERCLIS List 

Explanation-- 

The Comprehensive Environmental Response, Compensation and Liability Information 

System (CERCLIS) is a comprehensive database and management system, compiled and 

maintained by the EPA, which inventories and tracks suspected or actual hazardous 

substances sites under the Superfund program. These sites were reported t o  the EPA by 

states, municipalities, private companies, and private persons. Actions that may be 

taken under CERCLA include a preliminary assessment, remedial investigation, feasibility 

study, and remedial cleanup. Inclusion of a specific site or area in the CERCLIS database 

does not  represent a determination of any party’s liability, nor does it represent a finding 

that any response action is necessary. 

Search Results- 

No CERCLIS facilities were identified within one-half mile of the subject site. 
e 

Federal RCRA Database - Generators 

Explanation-- 

The Resource Conservation and Recovery Act  (RCRA) database is a list of  facilities 

which have obtained an EPA identification number due t o  their involvement in the 

generation, transportation, treatment, storage, or disposal of hazardous waste. The 

database is compiled and maintained by the EPA. RCRA generators are separated into 

three categories: 

Large Quantity Generators (LOG) - produce a t  least 1,000 kilograms (kg) of 

hazardous waste per month; 

t3 
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Small Quantity Generators (SQG) - produce more than 100 but less than 1,000 kg 

of hazardous waste per month; and 

Conditionally Exempt Small Quantity Generators (CESQG) - produce less than 100 

kg of hazardous waste per month. These generator categories are further defined in 

the regulations regarding the types of hazardous wastes generated, and also the 

lengths of time the hazardous wastes are allowed t o  be stored at the facility. 

Search Results- 

No large or small quantity RCRA generator facilities were identified on the site 

Federal RCRA Database - CORRACTS and Non-CORRACTS TSDFs 

Explanation- 

The RCRA database also identifies facilities, which treat, store, and dispose of 

hazardous waste. RCRA Treatment, Storage, and Disposal Facilities (TSDF) treat or 

dispose of hazardous wastes, or store hazardous wastes in applicable amounts for t ime 

periods stated in RCRA. 

These facilities must be permitted or must have obtained interim status. Facilities which 

have interim status were already operating at the t ime the regulations went into effect in 

1980, and were allowed t o  continue operating until EPA reviews their application, and 

either issues or denies a permit. 

RCRA CORRACTS TSDFs are those facilities subject t o  Corrective Action under RCRA. 

The database was searched for RCRA CORRACTS TSDFs (facilities with corrective 

action records) within one mile of the site and RCRA non-CORRACTS TSDFs (facilities 

without corrective action records) within one-half mile of the site. 

Search Results-- 

a No RCRA CORRACTS TSDFs were identified within one mile of  the site: 
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Search Results- 0 
No RCRA CORRACTS TSDFs were identified within one mile of the site: 

Federal ERNS List 

Explanation- 

The Emergency Response Notification System (ERNS) is a national computer database 

and retrieval system compiled by the National Response Center containing information 

on release notifications of oil and hazardous substances which have occurred throughout 

the United States and have been reported t o  the National Response Center, the ten EPA 

Regions, or the Coast Guard. Information may include discharger information, date of 

release, material released, incident location, and environmental medium into which the 

release occurred. 

Search Results-- e 
No incidents were identified for the site on the ERNS list. 

STANDARD STATE ASTM ENVIRONMENTAL RECORD SOURCES 

Arizona WQARF Areas 

Explanation- 

The Arizona WQARF program is the State version of the Federal Superfund program. 

The WQARF program was established t o  remedy sites for which there is an actual or 

potential threat of impact t o  waters of the State by hazardous substances. 

Search Results- 

No WQARF study areas or sites were identified within one mile of the subject site. 
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Arizona ACIDS LIST 

Explanation-- 

The Arizona CERCLIS Information and Data System (ACIDS) list is maintained by ADEQ, 

and consists of locations subject to  investigation under the State WQARF and Federal 

CERCLA programs. 

Search Results- 

No ACIDS facilities were identified within one-half mile of the subject site. 

Arizona Solid Waste Facilities - Operatinq and Closed 

Explanation- 

ADEQ maintains a directory of active and known inactive municipal solid waste landfills, 

rubbish landfills, and private solid waste landfills in Arizona. The directories list the 

name of the facility, owner and operator, location, and types of wastes accepted at the 

landfills. 

@ 

Search Results- 

No landfills were identified within one-half mile of the subject site. 

Arizona Reqistered USTs 

Explanation-- 

ADEQ maintains a list of registered underground storage tanks (USTs) in Arizona which 

contain or have contained regulated substances, primarily petroleum products. The list 

includes information, where available, regarding the location, owner, number of 

registered tanks, contents, capacity, age, tank and piping construction material, and 

. 

0 type of piping system. 
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Search Results-- 

No registered USTs were identified on the site. 

Arizona LUSTS 

Explanation- 

ADEQ maintains a list of leaking underground storage tanks (LUSTS) in Arizona which 

have had a reported release of regulated substances, primarily petroleum products. The 

list identifies the owner, location, date of release, and date of closure, if applicable. 

Search Results-- 

No LUST facilities were identified on the site or adjoining properties. 

ADDITIONAL ENVIRONMENTAL RECORD SOURCES a 
Arizona RCRA Compliance Log 

Explanation-- 

ADEQ maintains a list of facilities that are or have been under investigation for 

noncompliance with RCRA regulations. The list includes the facility's EPA identif ication 

number, name, address, and whether the case is active or inactive. Cases closed by 

ADEQ are purged from the list by ADEQ at the end of each fiscal year. 

Search Results- 

No RCRA compliance facilities were identified within one mile of the site. 

€3 
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Arizona Hazardous Materials Incidents Emerqencv Response Loq 

Explanation-- 

The ADEQ Emergency Response Unit documents chemical spills and incidents that have 

been reported t o  the unit. This is generally the Arizona equivalent t o  the Federal ERNS 

list. Reported incidents have been compiled into yearly lists, beginning with the year 

1984. All lists except for 1987 provide the addresses of the recorded incidents. 

Search Results - 

No registered hazardous materials incidents were identified within a 0.125-mile search 

radius of the subject site. 

Arizona Drvwell Reaistration Database 

Explanation-- 

ADEQ maintains a list of registered drywells located throughout Arizona. Drywells are 

intended to  be used solely for the disposal of stormwater. Beginning in 1986, drywells 

were required to  be registered; however, many drywells in the state have not yet been 

registered. 

Search Results-- 

No registered drywells were identified for the site. 

Arizona Aquifer Protection Permits (APPs) Proqram Existing Facilitv List 

Explanation-- 

Facilities which directly or indirectly discharge any pollutant t o  the waters of the State 

may be required to  obtain a permit as required by  the Aquifer Protection Permit (APP) 

Rules. ADEQ maintains lists of facilities that  have obtained an APP. a 
0 
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Search Results- 

The lists did not identify facilities with an APP permit on the site. 

Arizona Home Indoor Radon Survey 

Explanation-- 

Through funds provided by EPA, the Arizona Radiation Regulatory Agency conducted a 

statewide radon survey, testing more than 2,000 homes in Arizona for the presence of 

radon gas in 1 9 8 7  and 1988. A second phase of the survey, conducted by county 

health departments in 1988 and 1989, tested more than 500 homes in counties on the 

Colorado Plateau (Coconino, Navajo, Apache), the area nearby the cities of Payson and 

Prescott, and the Camp Verde area. EPA has established 4 picocuries per liter (pCi/l) as 

a general guideline for the maximum acceptable, long term, indoor-radon concentration. 

Search Results - 

The site zipcode was not available. This indicates that test were not performed in this 

zipcode area. 

Superfund Amendments and Reauthorization Act (SARA) Title 111 

Explanation- 

Under the Community Right-to-Know portion of the Superfund Amendments and 

Reauthorization Act  (SARA), facilities which must prepare or have available Material 

Safety Data Sheets (MSDSs) pursuant t o  the Occupational Safety and Health 

Administration (OSHA) hazard communication regulations are required t o  submit either 

copies of the MSDSs or a list of the chemicals t o  the local emergency planning 

committee, the State Emergency Response Commission, and the local fire department. 



SCS ENGINEERS - 
Search Results-- 

No SARA Title Ill facilities were identified within a one-mile search radius of the subject 

property. 

Arizona Department of Water Resources Well Registration Database 

Explanation-- 

The Arizona Department of Water Resources (ADWR) Well Registration Database 

contains information provided to  the ADWR Operations Division by well drillers andlor 

owners of wells. 

Search Results-- 

One domestic well, registereG with ADWR in 1986 b y  Mr. Michael Sichi, was identified 

on the subject site. The well reportedly was constructed t o  595 feet below ground 

surface for domestic purposes. The groundwater depth below ground surface was 

reported as 223 feet. 

t3 
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SECTION 4 

RECORDS REVIEW - PHYSICAL SETTING SOURCES 

STANDARD PHYSICAL SETTING SOURCE - USGS 7.5-MINUTE TOPOGRAPHIC MAP 

The United States Department of the Interior Geological Survey (USGS) 7.5-minute 

topographic map containing the site, Arlington, Arizona, was obtained and reviewed to  

evaluate the topographic characteristics of the site area. The map was dated 1984. 

The map showed the elevation on the site as approximately 890  feet above mean sea 

level. 

OTHER PHYSICAL SETTING SOURCES 

Hvdroqeoloqy 

Hydrogeologic information for the site was obtained from the Arizona Department of 

Water Resources (ADWR) Hydrologic Map Series Report No. 12, Sheet 1 of 3, Depth to 

Water and Altitude of the Water Level, 1983 - Maps Showing Groundwater Conditions 

in the West Salt river, East Salt River, Lake Pleasant, Carefree and Fountain Hills Sub- 

Basins of the Phoenix Active Management Area, Maricopa, Pinal, and Yavapai Counties, 

Arizona - 1983 by R.W. Reeter and W.H. Remick. The site is located within the Basin 

and Range Physiographic Province, characterized by broad alluvial-filled basins bounded 

by steep, fault-block mountains. The site is located within the West Salt River Valley 

(WSRV) sub-basin of the Phoenix Active Management Area. 

The Salt River Valley basin-fill deposits are characterized by three hydrogeologic units: 

the Lower Alluvial Unit (LAU), the Middle Alluvial Unit (MAU), and the Upper Alluvial 

Unit (UAU). The UAU is highly productive in the central portion of the basin, and along 

the Salt River. The primary source of groundwater in the Salt River Valley was formerly 

the UAU, which consists primarily of gravel, sand, and silt. However, only an estimated 

25 percent of total pumpage is currently derived from the UAU as a result of dewatering 

due to  groundwater withdrawal. Currently, the primary source of groundwater in most e 
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SCS ENGINEERS - 
areas of the Salt River Valley is the MAU, which consists primarily of  clay, silt, 

mudstone, and gypsiferous mudstone with some interbedded sand and gravel; near basin 

margins, the unit consists primarily of sand and gravel. 

Based on maps, depth t o  groundwater in wells located within the vicinity of the site is 

approximately 35 feet bgs. The direction of regional groundwater f l ow  in this area was 

shown as generally the southwest. Groundwater f low direction and gradient may vary 

due t o  seasonal and areal variations in withdrawal and recharge, such as that caused by 

well pumpage or infiltration from unlined channels or washes. 



SCS ENGINEERS - 

SECTION 5 

RECORDS REVIEW - HISTORICAL USE INFORMATION 

STANDARD HISTORICAL USE SOURCES 

Aerial Photoqraphs 

Historical aerial photographs of the site were reviewed to  evaluate past uses of the site 

and adjoining area. Historical aerial photographs for the site area were not available a t  

Rupp Aerial or Landiscor of Arizona. Available historical aerial photographs were 

reviewed at the Arizona Department of Transportation (ADOT) Highways Division. 

Available aerial photograph included dated April 14, 1975, January 5, 1978, March 25, 

1985, and November 12, 1992. 

Site-- 

The site appeared as vacant, undeveloped, and naturally vegetated, desert land. 0 
Adjoining Properties- 

Adjoining properties appeared as vacant, undeveloped, and naturally vegetated desert 

land. The Palo Verde Nuclear Plant, located north of the site, was initially observed in 

the 1978 aerial photograph. Evidence was not found to  indicate that uses of adjoining 

properties have or have had a direct environmental impact to  the site. 

USGS 7.5-Minute Topographic Maps 

The USGS 7.5-minute topographic map, Arlington, Arizona, was reviewed. The map 

was published in 1984. No structures were shown on the site or adjoining properties. 

Fire Insurance Maps 

There was no Sanborn Map coverage for the site. 
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Local Street Directories 

City directories identify occupants of listed addresses. SCS performed a search of  ci ty 

directories at  the COP Main Library for the site and adjoining property addresses. City 

directories were not found that included the site and adjoining property addresses. 

INTERVIEWS 

SCS obtained site information from Mr. Mike Sullivan of Range West. Mr. Sullivan 

indicated that the site is being considered for development of a 1,000 megawatt steam 

generated electric or power plant. Mr. Sullivan also reported that the property was once 

occupied by a residential trailer, a domestic well, and septic tank, but the site has been 

vacant since its removal. Mr. Sullivan indicated that 320 acres of the site is owned by 

Mr. Michael Sichi and 80 acres of the property is owned by Ms. Esther Hoffman. 

Mr. Sullivan provided SCS with copies of a map outlining the boundaries of the site and 

Chain of Title information for both parcels. Chain of Title is provided in Appendix E. a 
ENVIRONMENTAL LIENS/CLIENT'S SPECIAL KNOWLEDGE 

No environmental liens for the site were identified by Mr. Sullivan. 
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SECTION 6 

FINDINGS AND CONCLUSIONS 

SCOPE OF WORK 

Sempra Energy Resources retained SCS Engineers (SCS) t o  perform a Phase I ESA of 

approximately a 400-acre parcel of vacant property located near the Palo Verde Power 

Plant in Arlington, Arizona. The Phase I ESA consisted of a site reconnaissance; 

interviews; review of environmental, historical, and physical records pertaining t o  

activities on and adjacent t o  the site; and interpretation and reporting of findings. 

In addition t o  the Phase I ESA, SCS was requested t o  provide a screen-level study of the 

site to  identify potential issues related t o  threathened and endangered species, cultural 

resources, or Clean Water A c t  (CWA) Section 404 permitting issues. This portion of the 

project was performed by SWCA, Inc. Environmental Consultants. The results of the 

Natural and Cultural Resources Overview are provided in Appendix E of this report. a 
FINDINGS AND CONCLUSIONS 

Current Conditions 

At the time of the site reconnaissance, the property generally consisted of vacant and 

naturally vegetated desert land. The boundaries of the site were not marked in the field 

but were estimated by Mr. Sullivan of Range West. A septic tank system, a water well, 

t w o  concrete slabs, and a transformer pole were located in the center of the site. 

Solid waste disposal observed on the site included broken glass, piping, and a couch and 

loveseat. 

Historical Review 

Based on review of historical information, the site appeared t o  be mostly vacant and 

consisted of naturally vegetated desert land. e 
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Adioininq Properties 

Adjoining properties reviewed in the historical aerial photographs showed vacant and 

naturally desert land. The Palo Verde Plant was observed in the 1978 aerial. Evidence 

was not found to  indicate that uses of adjoining properties have had an adverse 

environmental impact on the site. 

Requlatory Aqencv Listinas 

A review of regulatory agency listings did not identify the site or adjoining properties as 

a source of recognized environmental concern. 

RECOMMENDATIONS 

Based on the findings of this Phase I ESA, SCS recommends the following: 

0 The domestic well be properly abandoned prior to  construction activities if the 

future site use does not include utilizing the well; and 

0 Any planned construction on the site take into account the presence of  the septic 

system on the northern portion of the site. The septic system may be a 

geotechnical concern if the septic system has not been properly excavated prior 

t o  construction activities. Proper procedure should be followed for i ts removal at 

t ime of development. 
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FIGURE 1. SITE LOCATION MAP 
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FIGURE 2. SITE AND VICINITY MAP 
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end of the site looking west. 
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7. Subject site and east adjoining property; photograph taken from 
the west side of the railroad tracks to the east. 
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9. Concrete slabs located near the transformer pole and water well; 
photograph taken from the east to west. 

IO. Water well; photograph taken from the middle of the site to the west 
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ALL LANDS I TITLE 

P.O. Box 56398, Phoenix, A2 85079 
(602) 242-7921 Fax (602) 242-4493 

REGULATORY DATABASE (ASTM) SEARCH 

YOUR FILE NO: 10 .q’30zq 

ALT FILE NO: 99-169333 

DATE: October 7, 1999 

ALL LANDS TITLE hereby reports the search results of Federal and State 
Databases according to ASTM standards for Phase I Environmental Site 
Assessments E 1527-97. This is a confidential, privileged and protected 
document for the use of SCS Engineers. All Lands Title is not responsible 
for errors in the available records. The total liability is limited to the fee 
paid for this report. 

1. The land referred to in this report is located in Maricopa County, 
Arizona, described as follows: 

Property being the West half of Section 15, Township 1 South, Range 6 
West, Gila and Salt River Base and Meridian. 
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SUMMARY 

FEDERAL & STATE ENVIRONMENTAL RECORDS 
RECORDS (miles) <=O. 125 0.125 - 0.25 0.25 - 0.5 0.5 - 1.0 

NPL 
W Q m  
RCRA COMPLIANCE 
RCRA CORRACTS TSD 
RCRA TSD FACILITIES 
LANDFILLS 
CERCLIS 
ACIDS 
LUST 
RCRA GENERATORS 
UST 
ERNS 
HAZ. MAT. INCIDENTS 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
- 

OTHER ENVIRONMENTAL RECORDS 
RECORDS (miles) <=O. 125 0.125 - 0.25 0.25 - 0.5 0.5 - 1.0 

SARA 
Dry well 

0 0 0 0 
0 - - - 

Environmental Permits 0 - - - 
ADWR Well Report 
RADON see text 

see attached report 

DEFINITIONS: 
ACIDS 
ADEQ 
ADWR 
CERCLA 
CERCLIS Federal CERCLA List 
CORRACTS 
EPA 
ERNS Emergency Response Notification System 
LUST Leaking Underground Storage Tank 
WRAP 
NPDES 
NPL National Priority List (Superfund) 
RADIUS 
RCRA 
SARA 
TSD Treatment, Storage, Disposal Facility 
UST Underground Storage Tank 

Arizona CERCLA information & Data System 
Arizona Department of Environmental Quality 
Arizona Department of Water Resources 
Comprehensive Environmental Response, Compensation and Liability Act 

TSD Facilities subject to Corrective Action under RCRA 
US Environmental Protection Agency, Region IX 

CERCLA Sites which have no further remediation actions planned 
National Pollutant Discharge Elimination System 

by definition includes subject property measured from exterior boundaries 
Resource Conservation and Recovery Act 
Superfund Amendment and Reauthorization Act 

WQARF Water Quality Assurance Revolving Fund 
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SUPERFUND NATIONAL PRIORITIES LIST (NPL) 

Under Section 105 of the Comprehensive Environmental Response, Compensation and Liability Act the 
Environmental Protection Agency established a National Priorities List (NPL) of Superfund sites. Inclusion 
on the NF’L reflects a significant risk to public health and the environment and indicates a Federal Priority 
to remediate the site. This database is provided by the Arizona Department of Environmental Quality, dated 
June, 1999, and searched to identify all NPL sites within a 1 .O mile search radius of subject property. 

No National Priorities List (NPL) Sites were found located within a 1 .O mile search radius of subject 
property. 

WATER QUALITY ASSURANCE REVOLVING FUND (WQARF) 

The state of Arizona established a remedial program under A.R.S. 49-282 to facilitate the conservation and 
clean-up of Arizona drinking water and water sources. Under the authority of the WQARF program, the 
state actively identifies any actual or potential impact upon state waters, evaluates the extent of 
contamination, identifies parties responsible, and provides money grants to assist in clean-up activities. 
This database is provided by the Arizona Department of Environmental Quality dated June, 1999, and 
searched to identify all WQARF sites within a 1 .O mile search radius of subject property. 

No WQARF Registry List sites were found located within a 1.0 mile search radius of subject property. 
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RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) COMPLIANCE 
FACILITIES 

The RCRA Compliance Log lists facilities that have been or presently are under investigation for non- 
compliance with RCRA regulations. Each facility listed manages hazardous materials through generation, 
transportation, storage, treatment, or disposal. Inclusion of any facility on this list indicates a history of 
compliance problems and RCRA regulatory violation. This database is from the Arizona Department of 
Environmental Quality RCRA Compliance Log, dated January, 1999, and searched for compliance 
facilities within a 1 .O mile search radius of subject property. 

No compliance facilities were found located within a 1 .O mile search radius of subject property. 

CORRACTS TSD FACILITIES 

Under RCRA the Environmental Protection Agency compiles a database of facilities that are involved in 
the generation, transportation, treatment, storage, or disposal of hazardous materials. This database is from 
the Arizona Department of Environmental Quality RCRA Log dated September, 1999, and checked for 
Federal RCRA CORRACTS TSD Facilities which occurred within a 1 .O mile search radius of subject 
property. 

No Federal RCRA CORRACTS TSD Facilities were found which occurred within a 1 .O mile search radius 
of subject property. 
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TSD FACILITIES 

Under RCRA the Environmental Protection Agency compiles a database of facilities that are involved in 
the generation, transportation, treatment, storage, or disposal of hazardous materials. Inclusion on the TSD 
Facilities list does not exclude being on the CORRACTS Facility List. This database is from the Arizona 
Department of Environmental Quality RCRA TSD Facilities, dated September, 1999, and checked for 
Federal TSD Facilities which occurred within a 0.5 mile search radius of subject property. 

No Federal RCRA TSD Facilities were found which occurred within a 0.5 mile search radius of subject 
property. 

TSD TYPE@): 
L = LAND DISPOSAL 
I = INCINERATION 
B = BOILERS AND INDUSTRIAL FURNACES 
S = STORAGE AND TREATMENT 

LANDFILLS 

The state of Arizona maintains listings of closed and permitted, operating landfills and solid waste dump 
sites. Lists of closed facilities are not necessarily complete - older dumping areas may not be documented. 
This database is from the Arizona Department of Environmental Quality Waste Programs Division; Solid 
Waste Section Directory of Arizona Active and Inactive Landfills dated May, 1998, and checked for active 
and inactive landfills located within a 0.5 mile search radius of subject property. 

No active nor inactive landfills were found located within a 0.5 mile search radius of subject site. 
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FEDERAL CERCLIS LIST 

The CERCLIS list contains sites which are either proposed to or on the NPL and sites which are in the 
screening and assessment phase for possible inclusion on the NPL. Those sites on the WRAP list have no 
further remediation action planned. This database is provided by EPA through the Right of Know Net by 
OMB Watch and Unison Institute dated September, 1999, and searched for facilities within a 0.5 mile 
search radius of subject property. 

No CERCLIS facilities were found located within a 0.5 mile search radius of subject property. 

ARIZONA CERCLA INFORMATION AND DATA SYSTEM 
(ACIDS) 

The ACIDS list consists of locations and facilities subject to investigation under the Federal CERCLA and 
e 

state WQARF programs. Inclusion of any facility on this list does not indicate contamination, threat of 
contamination or violation of state or federal statutes. This database is provided by the Arizona Department 
of EnvironmentaI Quality, dated September, 1999, and searched to identify all ACIDS sites within a 0.5 
mile search radius of subject property. 

No ACIDS facilities were found located within a 0.5 mile search radius of subject property. 
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REGISTERED LEAKING UNDERGROUND STORAGE TANKS 
(LUST) 

Owners of USTs are required to report to the Arizona Department of Environmental Quality any and all 
releases of tank contents for which ADEQ maintains an ongoing file documenting the nature of 
contamination and the status of each such incident. This database is from the ADEQ LUST Log dated July, 
1999, and searched for LUST sites located within a 0.5 mile search radius of subject property. 

No registered leaking underground storage tanks were found located within a 0.5 mile search radius of 
subject property. 

RESOURCE CONSERVATION AND RECOVERY ACT FACILITIES (RCRA) 

Under RCRA the Environmental Protection Agency compiles a database of facilities that are involved in 
the generation of hazardous materials. This database is from the Arizona Department of Environmental 
Quality RCRA Log dated September, 1999, and checked for Federal RCRA Small (less than 1000 
kg/month of non-acutely hazardous waste) & Large Generators (at least 1000 kg/month of non-acutely 
hazardous waste or 1 kg/month of acutely hazardous waste) located within a <=0.125 mile search radius of 
subject property. 

No Federal RCRA Large or Small Generators were found located within a <=0.125 mile search radius of 
subject property. 

CODES: 

LQG: Large quantity generator 
SQG: Small quantity generator 
CEG: Conditionally Exempt generator 
*** : facility notified but is not now engaged in that activity 

99-1693D 7 of 12 



REGISTERED UNDERGROUND STORAGE TANKS 
(USTI 

State (A.R.S. 49-1001 to 1014) and Federal (RCRA Subtitle I) laws require that persons who own or have 
owned underground storage tanks containing “regulated substances” complete a notification form and 
register the tank with the state. This database is from the Arizona Department of Environmental Quality 
UST Log dated April, 1999, and searched for UST sites located within a <=0.125 mile search radius of 
subject property. 

No registered underground storage tanks were found located within a <=O. 125 mile search radius of subject 
property. 
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FEDERAL EMERGENCY RESPONSE NOTIFICATION SYSTEM (ERNS) LIST 

The ERNS list is a national database used to collect information on reported releases of oil and hazardous 
substances. This database is provided by EPA through the Right of Know Net by OMB Watch and Unison 
Institute from 1983 to September, 1999, and checked for incidents located within a <=0.125 mile search 
radius of subject property. 

No incidents were found located within a <=O. 125 mile search radius of subject property. 

HAZARDOUS MATERIAL INCIDENTS 

The Arizona Department of Environmental Quality (ADEQ) Response Team documents spills and 
incidents involving hazardous materials that are reported to the unit. This database is from the Arizona 
Department of Environmental Quality Emergency Response Log from 1984 through June, 1999, and 
checked for hazardous material incidents located within a <=0.125 mile search radius of subject property. 

e 
No hazardous material incidents were found located within a <=0.125 mile search radius of subject 
property. 
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OTHER ENVIRONMENTAL RECORDS 

SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA) TITLE 
111 EXTREMELY HAZARDOUS SUBSTANCES SITES 

Under the Community Right-To-Know portion of SARA, facilities which must prepare, or have available, 
material safety data sheets (MSDS) and must submit either copies of the MSDS or a list of the chemicals to 
the State Emergency Response Commission. This Database is from the SARA Title I11 List dated 
September, 1999, and searched to identify all SARA sites within a 1 .O mile search radius of subject 
property. 

No SARA facilities were found located within a 1 .O mile search radius of subject property. 

ADEQ DRY WELL REGISTRATION DATA BASE 

Dry wells are constructed for the purpose of collecting storm waters. Dry wells are required to be registered 
with ADEQ. This database is from the ADEQ dry well registration database dated June, 1999, and searched 
for dry wells located within a <=O. 125 mile search radius of subject property. 

No registered dry wells were found located within a <=O. 125 mile search radius of subject property. 
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AFUZONA RADIATION REGULATORY AGENCY 
HOME RADON SURVEY 

picoCuries/liter 
Not available 

The Arizona Radiation Regulatory Agency, in cooperation with the EPA, initiated a program to measure 
radon concentrations with the primary goal of determining the statewide distribution of radon and identify 
areas of potentially high concentrations. This database is from the ARRA Home Radon Survey revised 
June 16, 1993, for the subject property zipcode. 

p c i n  I p c i n  
ZIPCODE I HIGH VALUE^^ I NO.OFTESTS I TESTS 4 . 0  I TESTSat4.0+ I 

ENVIRONMENTAL PERMITS 

These lists include Groundwater Permits, Reuse Permits; NPDES Permitted Facilities and Aquifer 
Protection Permits. Any facility which discharges a material that directly or indirectly adds any pollutant to 
the waters of the state may be required to obtain a permit as required by the Aquifer Protection Permit 
Rules. These databases are from the Arizona Department of Environmental Quality Aquifer Protection 
Permit Program Existing Facility list dated January, 1997, and checked for inclusion of subject property. 

Subject property was not found on these lists. 
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ARIZONA DEPARTMENT OF WATER RESOURCES 
WELL REPORT 

This database is from the Arizona Department of Water Resources Well Report Operations Division 
Report, dated March, 1999. This report identifies existing wells sequenced by legal description and 
checked for inclusion of subject site and adjacent properties within 10 Acres. 

SEE ATTACHED REPORT 
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First American Title Insurance Conzpany 
4801 East Washington, Suite 110 1) Phoenlx, Arizona 85034 

(602) 685-7560 Fax: (602) 685-7580 

September 23, 1999 

SEP I1 
c/o Sempra Energy 
101 Ash Street 
San Diego, Ca. 92101 
Attn: Joseph Rowley 

Re: Escrow #201-800-1255409 
Sichi/Sep I1 

Attn: Joseph Rowley 

Enclosed please find the following: 

1. Commitment For Title Insurance 
2. Schedule B documents 

If you have any questions or require any further documentation please call and we wil 
you. 

/,Zp/ju 
Enclosure(s) 

CC: Michael Sichi (w/o Schedule B) 

be happy to assis 

Range West (w/o Schedule B) 
. Mike Sullivan 

JACKIE-LTR. WPD/ 



. SCHEDULE A 

Commitment No. 201-800-1255409 
Comniitment Date: September 14, 1999 at 7:30 a.m. 

Proposed Coverage: A.L.T.A. Extended Owner's (10-17-92)/ 
A.L.T.A. Extended Lender's (10-17-92) 

1. Policy (or Policies) to be issued: 

Proposed Insured: 
(a) Owner Policy Amount: $ 

SEP 11, a California corporation 

(b) Lender Policy Amount: $ 
Proposed Insured: 

MICHAEL I. SICHI, an unmarried man 

2. The estate or interest in the land upon issuance of the policy shall be fee. 

3. Title to the estate or interest in the land upon issuance of the policy shall be vested in: 

SEP 11, a California corporation 

The proposed mortgage and assignments thereof, if any, are described as follows: 4. 

A Deed of Trust given to secure an indebtedness in the original principal amount of $ 
dated , recorded , in of Official Records. 

, 

TRUSTOR: SEP 11, a California corporation 

TRUSTEE: 

BENEFICIARY: MICHAEL I. SICHI, an unmarried man 

5 .  The land referred to in this Commitment is located in Maricopa County, Arizona, and is 
described as: 

SEE EXHIBIT "A" ATTACHED HEREIN 

FIRST AMERICAN TITLE INSURANCE COMPANY 
ESCROW OFFICER: 
Carol Peterson 
(602) 685-7560 By: Edward H. Kramer:glc/db 685-7737 
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EXHIBIT "A" 

NO. 201-800-1255409 

@ PARCEL NO. 1: * 
The East half of the Southeast quarter of the Northwest quarter of Section 15, Township 1 
South, Range 6 West of the Gila and Salt River Base and Meridian, Maricopa County, Arizona. 

PARCEL NO. 2: 

The East half of the Northwest quarter of the Southeast quarter of the Northwest quarter of 
Section 15, Township 1 South, Range 6 West of the Gila and Salt River Base and Meridian, 
Maricopa County, Arizona. 

PARCEL NO. 3: 

The West half of the Northeast quarter of the Northwest of Section 15, Township 1 South, 
Range 6 West of the Gila and Salt River Base and Meridian, Maricopa County, Arizona. 

PARCEL NO. 4: 

The Northeast quarter of the Southwest quarter of Section 15, Township 1 South, Range 6 West 
of the Gila and Salt River Base and Meridian, Maricopa County, Arizona. 

PARCEL NO. 5: 

The Southeast quarter of the Southwest quarter of Section 15, Township 1 South, Range 6 West 
of the Gila and Salt River Base and Meridian, Maricopa County, Arizona. 

@ 
PARCEL NO. 6: 

The Southwest quarter of the Northwest quarter of Section 15, Township 1 South, Range 6 West 
of the Gila and Salt River Base and Meridian, Maricopa County, Arizona. 

PARCEL NO. 7: 

The West half of the Southwest quarter of Section 15, Township 1 South, Range 6 West of the 
Gila and Salt River Base and Meridian, Maricopa County, Arizona. 

PARCEL NO. 8: 

The Northwest quarter of the Northwest quarter of Section 15, Township 1 South, Range 6 West 
of the Gila and Salt River Base and Meridian, Maricopa County, Arizona. 

- 2 -  Continued. . . . . 



.. 

0 PARCEL NO. 9: 

EXHIBIT "A" 

NO. 201-800-1255409 

The Southwest quarter of the Southeast quarter of the Northwest quarter of Section 15, 
Township 1 South, Range 6 West of the Gila and Salt River Base and Meridian, Maricopa 
County, Arizona. 

PARCEL NO. 10: 

The West half of the Northwest quarter of the Southeast quarter of the Northwest quarter of 
Section 15, Township 1 South, Range 6 West of the Gila and Salt River Base and Meridian, 
Maricopa County, Arizona. 
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SCHEDULE B 

PART TWO: 

Commitment No. 201-800-1255409 
g .  

1. Taxes for the full year of 1999. (The first half is due October 1, 1999 and is delinquent 
November 1, 1999. The second half is due March 1, 2000 and is delinquent May 1, 2000.) 

2. Reservations contained in the Patent from the United States of America, reading as follows: 

Subject to any vested and accrued water rights for mining, agricultural, manufacturing, or other 
purposes, and rights to ditches and reservoirs used in connection with such water rights as may 
be recognized and acknowledged by the local customs, laws and decisions of courts; and there 
is reserved from the lands hereby granted, a right of way thereon for ditches or canals 
constructed by the authority of the United States of America. 

3. Water rights, claims or title to water, whether or not the matters excepted are shown by the 
public records. . 

An easement for electric line and rights incident thereto as set forth in instrument recorded in 
Book 84 of Miscellaneous, Page 303. 

4. 

(Affects Parcel Nos. 6, 7 and 8) 

' 5, A Resolution by the Board of Supervisors of Maricopa County, Arizona, recorded in 
Docket 3124, Page 573, and recorded in Book 13, Page 48, of Road Maps, purporting to 
establish a county roadway. 

(Affects Parcel Nos. 3 and 8) 

6. An easement for railroad spur line and transmission line for distribution of electricity and 
telephone, signal and communication purposes and rights incident thereto as set forth in 
instrument recorded in Docket 1 1 174, Page 1327 and thereafter Assignment of Easements 
recorded in 90-085360, of Official Records. 

(Affects Parcel Nos. 1 ,  4 and 5) 

An easement for road, railroad and utility purposes and rights incident thereto as set forth in 
instrument recorded in Docket 12118, Page 1206 and re-recorded in Docket 12414, Page 865. 

(Affects Parcel Nos. 1 and 2) 

An easement for highway purposes and rights incident thereto as set forth in instrument recorded 
in, Docket 12529, Page 448. 

(Affects Parcel Nos. 3 and 8) 

7. 

8. 

- 4 -  Continued. . . . 



SCHEDULE B 

Commitment No. 201-800-1255409 

A Resolution by the Board of Supervisors of Maricopa County, Arizona, recorded in 
Docket 13257, Page 1539 and in Docket 13257, Page 1542, and recorded in Book 25, Page 47, 
of Road Maps, purporting to establish a county roadway. 

0 9. 

(Affects Parcel Nos. 3 and 8) 

10. An easement for utilities and roadway purposes and rights incident thereto as set forth in 
instrument recorded in 85-52885 1 of Official Records. 

(Affects Parcel Nos. 3, 4 and 5 )  

11. An easement for utilities and roadway purposes and rights incident thereto as set forth in 
instrument recorded in 85-528852 of Official Records. 

(Affects Parcel.-Nos. 5 ,  6, 7 and 10) 

12. An easement for electric lines and rights incident thereto as set forth in instrument recorded in 
86-431559 of Official Records. 

(Affects Parcel No. 8) 

13. An easement for electric lines and rights incident thereto as set forth in instrument recorded in 
86-582912 of Official Records. 

(Affects Parcel No. 3) 

14. An easement for electric lines and rights incident thereto as set forth in instrument recorded in 
86-709527 of Official Records. 

(Affects Parcel Nos. 3 and 8) 

15. An easement for railroad spur line and transmission line for distribution of electricity and 
telephone, signal and communication purposes and rights incident thereto as condemned in 
instrument recorded in 91-547385 of Official Records and Assignment of Easement obtained by 
Condemnation recorded in 92-0473987, of Official Records. 

(Affects Parcel No. 1) 

16. The rights of parties in possession by reason of any unrecorded lease or leases or month to 
month tenancies affecting any portion of the within described property. 

NOTE: This matter will be more fully set forth or deleted upon compliance with Requirement 
-No. 5 set forth herein. 

e End of Schedule B 

- 5 -  
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1. 

2. 

3. 

e 
4. 

5 .  

6. 

FIRST AMERICAN TITLE INSURANCE COMPANY 

ESCROW OFFICER: 
Carol Peterson 
Home Office 

Commitment No. 201-800-1255409 

4801 E. Washington St., #110 
Phoenix, A 2  85034 
(602) 685-7560 - Fax 685-7580 

REOUIREMENTS : 

All of 1998 taxes are paid in full. 

See attached tax sheets for the following 9 Parcel Numbers: 

401 -43-032B7; 401 -43-032C6; 401 -43-032D5 ; 401 -43-032EA; 401 -43-032F3 ; 401 -43-032G2; 
40 1 -43-03 3A5 ; 40 1 -43 -03 3B4; 40 1 -43 -03 3C3 

Approval by all parties to this transaction of the description used herein. 

43 
Furnish Plat of Survey of the sufjject property by a Registered Land Surveyor in accordance with 
the "Minimum Standard Detail Requirements for ALTA/ACSM Land Title Surveys" as 
established in 1997. Said Plat of survey shall include the recommended certification and at the 
minimum, also have shown thereon Items 1, 6, 8, 10, 11, 14, 15 and 16 from Table A thereof. 

NOTE: If an ALTA 3.1 Zoning Endorsement is requested, Items 7a, 7b and 7c of Table A will 
also be required. If "parking" is to added to the endorsement, the number and type of parking 
spaces must be shown on the survey. Property use information must also be provided to First 
American Title Insurance Company. 

Completion of inspection now in progress by an employee of First American Title Insurance 
Company. If said inspection discloses the necessity for additional exceptions and/or 
requirements, you will be notified. 

(SIMO ONLY) 

Furnish copies of any existing leases affecting the within described property and insertion of said 
leases in Schedule B of the Policy of Title Insurance. 

Disclosure of the nature of the interest of KATHERINE AGNES DEARING, as evidenced by 
Deed of Distribution, recorded August 27, 1981 in Docket 15477, Page 291, and proper 
divesting of said interest. 

- 6 -  Continued . . . . 



8. 

9. 

10. 

11. 

* 

REQUIREMENTS 

Commitment No. 201-800-1255409 

Record Quit Claim Deed from GARY F. CRISP AND BARBARA A. CRISP, husband and wife 
to MICHAEL I. SICHI, a single man. 

(ATfects Parcel Nos. 5 and 10) 

(To correct certain discrepancies in the legal description in Deed recorded November 6, 1985 
and 85-528852, of Official Records) 

Proper showing that SEP 11, a California corporation has been duly incorporated under the laws 
of the State of California and is now in good standing and authorized to transact business in said 
State. 

Furnish a certified copy of a resolution by the Board of Directors of SEP 11, a California 
corporation, attested to by its secretary , authorizing this transaction and naming the officers 
authorized to execute the instruments necessary to complete this transaction. 

Record Warranty Deed from MICHAEL I. SICHI, an unmarried man to SEP 11, a California 
corporation. 

Record Deed of Trust shown as Item 4, Schedule A. 

NOTE: If FIRST AMERICAN TITLE is named as Trustee under the Deed of Trust, the correct 
name and address is: 

FIRST AMERICAN TITLE INSURANCE COMPANY , a California corporation 
P.O. Box 2922 

Phoenix, AZ 85062 

NOTE: In connection with Arizona Revised Statutes 11-480, as of January 1, 1991, the County 
Recorder may not accept documents for recording that do not comply with the following: 

(a) Print must be ten-point type or larger 

(b) Margins of at least one-half inch along the left and right sides, one-half inch across the 
bottom and at least two inches on top for recording and return address information. 

Each instrument shall be no larger than 8-1/2 inches in width and 14 inches in length. (c’) 

- 7 -  Continued . . . . 



c . 
REQUIREMENTS 

Comniitmerit No. 201-800-1255409 

Return to title department for final recheck before recording. 

End of Requirements 

NOTE: 

"The Company expressly disclaims any liability resulting from date field related computer 
processing errors, including without limitation, "Year 2000" errors, of third parties upon whom 
the Company depends in processing information necessary to act as the settlement agent and/or 
insure the transaction. This Note is for information purposes only; it will not be carried over 
into any title policy and will not be construed in any way to modify or limit any policy which 
is issued pursuant to this Commitment. " 

- 8 -  







ROAD DECLAFED (ROAD FILE NO, 1336) 

( A t t a c h  cd ) 



I 

:h.nn r c t l o n  and by unan imous  v o t e  t h e  f o l l o w i n g  r e s o l u t i o n  W i l 5  

: . i s s c . !  a'n:! . J ' i t > ! , t f d :  

' a ~ ; T R Z ; & ,  on  t h e  1 9 t h  d a y  05 IJovember, 1959, t h e  C o u n t y  kliqhway 

!:r, : : r . ,v r  f: lc<.i  wl tt: t h e  Uoard of S u p e r v i s o r s  o f  h!aricopa C o u n t y ,  A r i z o n a ,  

' I :I :'.or; : , r a y i n g  thc.  3oard t o  e s t a b l i s h ,  open  and  d e c l a r e  a s  a C o u n t y  

:.jr:::v::y t h e  f o l l o w i n c ;  d e s c r j k e d  l i n e s ,  t o - w i t :  

ir roadway 13C f e e t  i n  w i d t h  b e i n n  65 f e e t  or: e i t h e r  s i d e  of 
t h e  f o l l o w i n 9  d e s c r i b e d  c c n t e r l i n e s :  S e y i n n i n g  a t  t h e  
. c ~ r t n c a s - ,  c o r n e r  of S e c t i o n  18, TlS, R5'N; t h e n c e  W e s t e r l y  

s l o n n  t h e  I t o r t t .  l i n e  o f  s a i d  S e c t i o n  18 and a l o n g  t h e  N o r t h  
l i n c s  of S e c t i o n ;  13, 1 4 ,  15, 16, 17  and 18, TlS, R6W, 
S e c t i o n s  13,  1 4 ,  15, 16, 17 ,  and  18, TlS, R7W, t o  t n e  VU 
c o r c e r  of  s a i d  S e c t i o n  18, T I S ,  R7W; t h e n c e  N o r t h e r l y  a l o n c  
:ne E a s t  l i n e s  of S e c t i o n s  1 2  and I, TlS, R8W t o  t h e  NE 
c o r n c r  o f  s a i d  S e c t i o n  1; t h e n c e  W e s t e r l y  a l o n g  t h e  Nor th  
l i n e s  of S e c t i o n s  1, 2 ,  3, 4 5 and 6, TlS, R8W; a n d  S e c t i o n s  
1 ,  3 ,  3, 4, 5 and 6, T!S, RW!, t o  t h e  NW c o r n e r  o f  s a i d  
S e c t i o r i  6 ,  TlS, R5W. 
. d s o  b e g i n n i n g  a t  t h e  S E  t o r p e r  of S e c t i o n  34, T L N ,  R9W; 
t n e n c e  f . o r t t . e r l y  a l o n g  t h e  S a s t  l i n e s  of S e c t i o n s  2 4 ,  27, 
22 ,  15, 10 and  3, T l K ,  R9W, and S e c t i o n s  34, 27, 22, 15, 
10 and 3, T2N, R9W, t o  t h e  i n t e r s e c t i o n  o f  t h e  Hassayampa-  
S;lo;ne Iiighway. 
A l so  b e g i n n i n g  a t  t h e  S o u t h e a s t  c o r n e r  o f  S e c t i o n  35, T214, 
R W ;  t h e n c e  W e s t e r l y  a l o n g  t h e  S o u t h  l i n e  of  T2N, R8W and  
T2X, R9f i ,  t o  t h e  SW c o r n e r  o f  S e c t i o n  31, T2N, R9W. 
S l s o  b e g i n n i n g  a t  t h e  NE c o r n e r  o f  S e c t i o n  26, i2N, R7W; 
t h e n c e  S o u t h e r l y  a l o n g  t h e  E a s t  l i n e s  of  S e c t i o n  26 and  
35 ,  T214, R7W and  S e c t i o n  2 ,  TlN, R7W t o  t h e  i n t e r s e c t i o n  
o t  t h e  t i a s sayampa-Sa lone  Highway a s  shown i n  Book 1 2  of 
9oad ILaps, P a g e  82. 
h l s o  b e o l n n i n g  a t  t h e  NE c o r n e r  o f  S e c t i o n  3C, T2N, R7W; 
t h e o c e  E a s t e r l y  a l o n g  t h e  N o r t h  l i n ? s  of  S e c t i o n s  29, 28, 
2 7 ,  76 and 25, T2N, R7Vi, a n d  S e c t i o n s  3G, 29, 28 ,  27, 26 
and F ,  T2i4, R6Vi, t o  t h e  NE c o r n e r  o f  s a i d  S e c t i o r .  25, 
T21.1, .?G?i. 
Also ,  f o r  roadway  p u r p o s e s ,  t h e  Wes t  65 f e e t  of S e c t i o n  
13, T314, i12W of t h e  G i l a  and  S a l t  R i v e r  B a s e  and  M e r i d i a n ,  

a n d  

i ' l l lEREAS, t h e  d a y  and  h o u r  s e t  b y  t h e  Board  f o r  a p u b l i c  h e a r i n g  

on  s a i d  p e t i t i o n  has a r r i v e d ,  and  n o t i c e  of s a i d  h e a r i n g  h a s  b e e n  q i v e n  

t o  t h e  p u b l i c  by a d v e r t i s i n g  o n c e  a week f o r  :WO c o n s e c u t i v e  weeks  i n  

t r c  Ar i zona  'deekly  G a z e t t e ;  and  

i'lHfREAS, no  o b j e c t i o n s  t o  t h e  e s t a b l i s h m e n t ,  c p e n i n g  and  d e c l a r a -  

t i o n  of s a i d  highway h a v e  been  f i l e d ;  and 

Uoard b e l i e v e s  t h a t  t h e  g r a n t i n g  of s a i d  p e t i t i o n  

o p e n i n g  and  d e c l a r z t i o n  of t h e  h i g h w a y ,  3s p r a y e d  

a r c  f o r  t h e  b e s t  i n t e r e s t s  of Mar icopa  Courty, 3nd  

i c  n e c e s s i t y :  NOX,  THEREFORE, 



< d e c l a r e d  a C o u n t y  h ighway,  more f u l l y  s e t  f o r t h  h e r e l n a b o v c ,  and t h e  

County  E n c i n e t r  is h e r e b y  d i r e c t e d  t o  make a p l a t  o f  t h e  s u r v e y  of  

{ a i d  h i a h w a y  a r d  c a u s e  t h e  5amo t o  b e  r e c o r d e d  i n  t h e  o f f i c e  of t h e  

Coun ty  R e c o r d e r  of  Mar jcopa  C o u n t y  a s  p r o v i d e d  by law.  

BE IT F'JiiiiiiER RESOLVED t h a t  t h e  Board a c c p p t  any  i i o h t - o f -  

\ q ~ y  o r  p r o p e r t y  d o n a t e d  t o  t h e  S t a t e  o r  County  f o r  s a i d  highway. 

B E  I T  F-YTHER RESDLVED t h a t  t h e  County  E n r i n e e r  b e  d i r e c t e d  

a n d  a u t h c x i z e d  and h e  i s  h e r e b y  so d i r e c t e d  and a u t h o r i z e d ,  t o  n e o o t i a t e  

w j t h  awners of a l l  p a r c e l s  o f  p r i v a t e  p r o p e r t y  r e q u i r e d  f o r  t h e  r i c h t -  

o f -way  of s a i d  c u b l i c  hiqhway w i t h  tb.e v i e w  o f  o b r a i n i r q  f o r  !.:sricopJ 

C o u n t y  s a ; J  p r i v a t e  p r o p e r t y ,  s u b j e c t  t o  t h e  r a t i f i c a t i o n  and JFFrOVal 

o f  t h i s  Ooard .  

,IF IT I I lnTIiFR Z S O L I K D  t l t a t  t h e  Ccun ty  Aticrney :)c d i r e c t e d  

and a u t h o r i z e d ,  and  h e  is h e r e b y  d i r e c t e d  and " u t h o r i z e d ,  t o  i n i t i a t c  

and r r o s c c u t e  a c t i o n s  and p r o c e e d i n g s  i n  t h e  Tilanrer r e q u i r e d  c y  l a w  

t o  condemn a l l  p r o p s r t y  r e q u i r e d  f o r  r i p h t - o f - w a y  w h i c h  c ? n n o t  b? 

o b t a i n c d  h~ d o n a t i o n  o r  p u r c h a s e .  

DATED t ? i s  1 1 t h  d a y  of J a n u a r y ,  1960. 
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GRANT OF RIGHT OF WAY_ 

I l '7ZSO 
GARY F. and BARBARA A .  CRISP. MICHAEL r.aid SHARON SICHI, BILL E. and MARY BEESE, 

( h e r e i n a f t e r  zeferred to 88 "Grantors") f o r  and i n  cons idera t ion  of the sum of Ten 
Dollars and o t h e r  good and va luable  c a r s s i d e r a t i o n s  paid by ARIZO!IA PUBLXC SERVICE 
COPIPANY, a corpora t ion  organized and ex imt ing  under and by vi r tue  of t h c  laws of t h e  
S t a t e  of Ar izona ,  ac t ing  i n  its own b e h a l f  as a P a r t i c i p a n t  it? Arizona NuclPnT PnwPr 
Project nnrl P? r y - t  f c r  -11 = : ~ s L  F u r r i c i p a n c s  i n  Arizona Nuclear Power Project ,  
to-vit:  S a l t  River Project Agrirtil t i t m l  rr!wnvemant 2nd Pcver D i s t r i c t ,  XI ~grfcr;?= 
r u r a l  improvement d i s t r i c t  organized and e x i s t i n g  under and by v i r tue  o f  the  laws of 
izhe S r a t e  of Arizona, 1Ucson G a s  6 Electric Company, a corporat ion organized and ex-  
i s t i n g  under  and by v i r tue  o f  the  l a w s  of t h e  S t a t e  of Arizona, Public S e r v i c e  Company 
of Hew Mexico, a corporation organlzed and e x i s t i n g  under  and by v i r t u e  of the  laws 
of t h e  S t a t e  of New Mexico, and El Paso E l e c t r i c  Company, a corporation organized 
and e x i s t i n g  under and by v i r t u e  of the laws of t h e  S t a t e  of Texas ( a l l  such P a r t i c i -  

as "Grantees") which t h e  receipt  of s a i d  c o n s i d e r a t i o n s  is hereby acknowledged, d o  
hereby g r a n t  and convey unto the  G r a n t e e s ,  t h e i r  s u c c e s s o r s  and assigns,  a r i g h t  of 
way easement f i f t y  (SO) f e e t  i n  wid th ,  i n ,  upon, over and across the l ands  h e r e i n a f t z r  
descr ibed,  to e r e c t ,  c6nstruct. r e c o n s t r u c t .  r e p l a c e ,  repair, maintain a n d  opeheate  a 
r a i l r o a d  s p u r  l i n e  f o r  any and a l l  uses f o r  which such a f a c i l i t y  may be used and a l l  
t h e  n e c e s s a r y  appliances, f i x t u r e s  and appur tenances  for u s e  in connection therewith,  
and to erect ,  construct ,  recons t ruc t ,  r e p l a c e ,  r e p a i r .  maintain and u s e  a l i n e  or 
l i n e s  of poles or s t e e l  towers and w i r e s  oL' c a b l e s ,  suspended thereon and supported 
thereby. and underground conduits, c a b l e s ,  v a u l t s  and manholes, f o r  the t ranamiasion 
and d i s t r i b u t i o n  of e l e c t r i c i t y ,  and  for a l l  o t h e r  purposes  connected therewith,  a i d  
for t e lephone ,  signal and communication purposes ,  i n c l u d i n g  guys, snchorsge, crodsarma, 
braces and a l l  other  appliances and f i x t l l r ~ q  f o r  UQC i n  confiecLion therewith,  a*id a l s o  
f o r  p i p e l i n e s  f o r  any and a l l  purposes ,  t o g e t h e r  wi th  t h e i r  necessary f i x t u r e s  and 
appurtenances,  at such locat ions and e l e v a t i o n s ,  npon, a long ,  over and under the here- 
i n a f t e r  d e s c r i b e d  r ight  of  way a s  G r a n t e e s  may now o r  h e r e a f t e r  deem convenient or 
necessary from time t o  time, toge ther  w i t h  t h e  r i g h t  of i n g r e s s  thereto and egress  
therefrom, t o  end along said r i g h t  of way.  Grantees  are hereby authorized t o  permit 
t h e  at tachment  of v i r e s ,  cables and f a c i l i t i e s  of o t h e r s  t o  the poles, towers  os 
s t r u c t u r e s  maintained by i t  pursuant t o  t h i s  easement ,  

....-a ,.O..CO, - i i ~ i ~ . i i i - ~ ~  A t i r u D d  ?u&iic s e r v i c e  Company, h e r e i n a i c e r  c o i l e c t i v e l y  r e f e r r e d  t o  

The lands through and across  which this r i g h t  of way easement is granted a r e  
s i t u a t e d  i.1 t h e  County of XARICOPA. S t u t e  or Arizona,  and a r e  p a r t i c u l a r l y  described as :  

The West Half (I&) of Section F i f t e e n  (151, Township One (1) South, Range Zix 
( 6 )  West o f  the Gila 6 S a l t  River  Rase 6 Mrr44inn; P'YrF97  !ha F?pt u m ! f  !&) 
of t h e  Northeast Quarter (NEk) of t h e  Northwest puarter (Nw&). 

=G?2 right sf Gay ctmmcnc i n  t n e  aIOreSald lands  is more p a r t i c u l a r l y  descr ibed 

as follows: 

The West f i f t y  (50 )  f e e t  of t h e  E a s t  f i f t y - o n e  (51) f e e t  of the  above described 

proper ty  ucwr the  F a s t  Half (E%) of t h e  Nor theas t  Quar te r  (NE4) of the  Uorth- 

w:it (Martor (Wt). 

T'sc G r a n t o r s  reserve the r igh t  to z o n s t r u c t .  o p e r a t e ,  maintain and a t t a c h  t u  t h e  
Crante..fl' sniir l f m .  thP4r -'- ?y2r l i r . 2 ~  :;G: LU ~,.cecu' SUVL'LI i 7 j  A n  number, and a t  no 
c o s t  t u  t h e  Grantees, with the unders tanding  t h a t  a l l  s u c h  attnchmcnts or use s h a l l  not 
in  any way b i n d e r ,  obstrur t ,  c u r t a i l  or l l m i t  t h c  uae of Grantees' spur l i n e .  

CrnntnrP s h 2 l l  not erect  or c o n s t r u c t  OK pcrmi t  to I+ crcctcd or constructed aey 
fences, buildlrdyli u otf i rd%tructuros ,  p l a n t  any t-rcwa nr rlrf 11 any uP11, vith+.n t h e  
1 f u i f t z i . o C  snld r t r h t  of wry. 

Grantees shnl l  have t h e  riRht t o  t r i m , . c u t  and c l e a r  away t rees  or brush  whenever 
i n  t h e i r  judglnent t h e  iinmc ahnl l  hc necessary  for t h e  convenient and s a f e  exerc ise  of t h e  
r igh ta  hereby granted, 

Grantees arc permitted t o  wcupy  such n d d i t f o n u l  v i d t h ,  m: t o  exceed f i f t y  ( 5 0 )  
f e e t ,  ne may be necesaary for the c o n a t r i i c t i o n  ot t h e  rnltroad apur ifne. 
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In fhe event  t h e  Grantees permanent ly  abandon said right of way, all Grantees' 
rip,hts hereunder s h a l l  cease, cxcept for t h e  r i s h t  to remove any and a l l  property 
placed upon said r i g h t  of Way with in  a reasonablc time subsequent to such abandonment. 

I The provis ions hereof s h a l l  be binding upon the parties  hcrefo and their rrwprrtfve 
heire:  -Y~cx:?TC,* =2zi-lsLraLore, successors and assigns.  

I 

IN WImESS WHPREOF. the  Grantors have  Executed t h i n  inatturnent the />r .fey of 
?lA/v , 1975. 

STATE OF Aitl?%. is Counlj 3i k L I i L .  ) 
+..>, m, !; ! - I  !*." c .":&l.'* nlU* 

in insiruinen, vi:: :J ; . ~ d  r e  
corded at r e q u a .  JI 

witma Pobltc Senrice Co __-- - 
m k W & * i -  
011 wee 1327 - l a l o  

9,rn T~.,>I,VW 

BY 
) 9s. 

Witness my ban3 an1 of:icial 
seal Ihe day and year a,orcuid. 

Depuly Reccrder STATE OF ARIZONA ) 

COUNTY OF MARICOPA ) a*@@ 
This instrument was acknowledged before me this 1st' day of 

-_ -- 
WITNESS my hand and o f f i c i a l  seal t h e  day and year in t h i s  c e r t i f i c a t e  above written. 

try Commission Expires: 

-L 



The undersigned, ARIZONA PUBLIC SERVICE COraPAmN, 
a corpora t ion  orpanizeU and e x i s t i n g  under an8 by v ir tue  
of the  l aws  of t h e  S t a t e  of Arizona ("Assignor.), ind iv id-  
ua l ly  and a8 agent for S a l t  River Project A g r i c u l t u r a l  
Improvement an8 Power D i s t r i c t ,  Bouthern C a l i f o r n i a  Sdison 
Company, Public Se rv ice  Company of Raw Mexico, and El Peso 
Electric Company, a8 p a r t i c i p a n t s  i n  t h e  Arizona Nuclear 
Power P r o j e c t ,  for v a l u a b l e  cons ide ra t ion ,  the r e c e i p t  of 
which i s  bereby acknmleaged, does heteby uncond i t iona l ly  
sell, assign, set-over ,  convey a n d .  t r a n s f e r  unto TITLE USA 
COKPARY OF ARIZONA (formerly known a s  USLife Title Company 
of Arizona}, a n  Arizona c o r p o r a t i o n ,  a s  T r u s t e e  under its 
Trust 140. 530 ("Assignee"), i t e  8UCCe88ors and assigns, 
a l l  of ASsignOr'S r i g h t ,  t i t l e  and i n t e r e s t  in, t o  and 
under those  c e r t a i n  easements ,  r i g h t s  of! way end grants 
Bescribed on EXHIBIT *A* a t t a c h e d  hereto and made a part 
hereof; but excluding from such assignment any improve- 
ments, f i x t u r e s  or p e r s o n a l  p r o p e r t y  loca t ed  in,  on or 
under t h e  r e a l  property s u b j e c t  to  such easements, r lgh t s  
of way and g ran t s ,  i nc lud ing ,  wi thout  l i m i t a t i o n ,  the 
p ipe l ine  cons t ruc t ed  t h e r e o n  fo r  t he  transport of w a s t e  
w a t e r  e f f l u e n t .  

'i ' 

This  assignment is made and accepted without 
covenant o f  warranty, e x p r e s s  o r  implied. 

Pursuant  t o  A . R . ~ .  33-404, t h e  names end 
addresses of the  b e n e f i c i a r i e s  of Assignee are aiscloaed 
on EIMIBIT .B" a t t ached  h e r e t o  and made a p a r t  hereof. 

DATED t h i e  n a e y  o t  -+&L., MW. 

ARIZONA PUBLIC SERVICB 
COMPANY, a co rpora t ion  
o rgan ized  and e x i s t i n g  under 
and by virtue of t h e  laws o f  
the B t a t e  of Arizona 

. 



1 '" 
! 

I STATIC 08 ARZZONA 

County of Maricops 

90 085360 

on t h i s  =!bey of +&/ , 1989, before m e ,  
ersigned Botary Pub1 o4 personslW eppeared , who acknowledged himself to be the 

of Ariaone P u b l i c  service Compeny, a 
corporation organized an& existing under and by virtue of 
t h e  l a w s  of the 8tate  of Arizona4 a d  that he as  such 
officer being authorized 80 to do, executed the toregoing 
instrument for the purpose therein conteined, by signing 
t h e  name of the corporation by himself as such officer. 

In witness whereof, I have hereunto set my hand 
and official seal. 

MY Commission -pi res : 

I 

-2- 
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EXHIBIT *A* 90 085360 

'1. Right  of Way ISssement, dated Maroh 20, 1979, 
emouted by Josephine Blanche Coolidge, ~ I B  grsntor, in  
favor  o f  Ariaona Publio Bervice Company, an Ariaons corpo- 
ration, ea grantee ,  reoorded oa April 26, 1979, in Vocket 
13594, psges 109-110. records o f  Maricope County, Arizona. 

2. Easement Deed, dated  Janua ry  2, 1979, exe- 
cuted by t he  Buckeye I r r i g a t i o n  Company, an Arizona corpo- 
r a t ion ,  and t h e  Buckeye Water Conservation end Drainage 
District, a municipal corpora t ion ,  a 5  g ran to r s ,  i n  favor 
of Arizona Pub l fc  Bervice Company, an Arisorsa corporation, 
ac t ing  €or itself and aa Agent for a l l  o ther  participants 
i n  Palo Verde nuc lea r  Generating S t a t i o n ,  and i t 8  agents 
and r ep reeen ta t ives ,  a8  grantee,  recorded on January  15, 
1979,  i n  Docket 13362, page 816, recorda  of Maricops 
County, Arizona. 

3. . P i p e l i n e  %asement, dated October 30, 1980 ,  
executed by and between Maricopa County, a p o l i t i c a l  sub- 
division of the County o f  Maricopa, State  of Ari%ona, a8 
grantor ,  a d  Arizona Public Service Company, an ArIZOne 
corporation, a s  g ran tee ,  recorded on Janua ry  29, 1981, In 
Docket 14992, pages 4-7, recor8s of Marfcope County, 
Arizona. 

4. Grant of R i g h t  of  Way, d a t e d  l a y  28,  1 9 7 6 ,  
executed by Clarence A. DeMerBe, a8 g r a n t o r ,  in favor  of 
Arizona Publ ic  Service, a corpora t ion  o rgan ized  and exist -  
ing  under and by v i r t u e  of the laws of  the S t a t e  o f  
Arizona, ac t ing  i n  its own behalf and a s  a P a r t i c i p a n t  in 
Arizona Ruclear Power Project ana a s  agent  fo r  a l l  o ther  
p a r t i c i p e n t s  i n  Arizona N u c l e a r  Power Project, recorded on 
May 26, 1976, in Docket 11692, pages 262-263, records Of 
Maricopa County, Arizona. 

5.  Q r a n t  of Right of Way, d a t e d  May 19, 1976, 
erecutea  by Jesse M. Declring an6 Kather ine  A. Dearing, as 
grantor ,  i n  . favor of Arlzona Public Service Company, a 
corpora t ion  organized and e x i s t i n g  u n h r  and by v ir tue  of 
the laws o f  t h e  S t a t e  of Afizona, a c t i n g  in its own behalf 
and as a P a r t i c i p a n t  in Arizona Hucleer Power P r o j e c t  ana 
a5 agent for 611 Other  P a r t i c i p a n t 8  in Arizona Nuclear 
Power Project, recordea on May 26, 1976, in Docket 11692, 
page8 264-265, records  of Mericope County, Arizona. 

-3- 

-I", 

6 ,  

. 

I 

I 

t ,  ~ 

I 
I ' I  
t 
! 

6 

. '  

. .  
i *.: 



@ 

E;' . . . 

! 

t 

. '\ 

6 .  Grant of Right of Way, executed by Gary P. 
Crisp, Barbara A. Crisp,  Michael Bichi, Sharon SiChf, 
Bill B. R e e s e ,  an& Mary Reese, a s  gtantots, in  tavor of 
Arieona Public Service Company, a oorporetion orgeaiaed 
and sri8tinp under and by virtue of the 1 e W S  o f  the S t a t e  
of ArIaon%, acting i n  i t s  own behalf and a s  a Participant 
in Arizona Nuclear Power Project and as agent f o r  811 
other participants in Arizona Ruclear Power Projectr 
recorded on Map 27, 1935, i n  Docket: 11174, peges 
1327-1328 recorB8 of! Hasicape County, ArfZOna.  

. 7. D e e d ,  dated October 26, 1977. executed by 
Southern Pacif fc Trensportetion Company , a Delaware corpo- 
ration,  a8 grantor, an4 Arizona Public Service Cornpaw, a 
corporation, aa grantee. recorded on April 17, 1978, i n  
Docket 12843 peges 1384-1291, records of Maricopa County, 
Arizona. 

0378R 
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6, Grant of R i g h t  of WayD executed by Gary F. 
Crisp, Barbara A. Crisp, Michael Bichi ,  Sharon Biohi, 
B i l l  E. ReeB8o end Mary Ree8e, 88 grantora, i n  favor of 
Athxma Oublio Service Cam any, a corporation organised 
and ex i s t ing  under and by ofrtue of  the laws of the B t e t e  
of Arizona, act lng  i n  i t s  own behalf and a s  a Psrtiaipant; 
in  Arizona Nuclear Power Project  end 8s agent for a l l  
other Participants  i n  Arixona Nuclear Power Projeat, 
recorded on Hey 27, 1975, i n  Docket 11174, pegee 
1327-3328, records o f  Maricopa County, Arizona. 

'* 7 .  Deed, dated October 268 X977, executed by 
aouthern Paci f ic  Transportation Company, a Deleware corpo- 
ration, a s  grantor, and Arizona Public Service company, a 
corgoration, a8  grantee, recorded on A p r i l  17, 19%, in 
Docket 12843, pages 1284-1291, records of Mericopa County, 
Arizona. 

I 
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BXHIBIT ''B" 

I 

Ariron. Public Bervice Company 
P. 0. Box 22666 
Phoenix, Arlrons 85036 

s1 PIBO E l e o t r l c  Cornpony 
P. 0. aox 902 
E1 Paso, Texas 79960 

Public 8orvias Company of New Mexico 
Alorr&do Bqusrs 
Albuquerque, M e w  U e X i C O  87158 

Bouthem Cal i forn ia  Edison Company 
P. 0.  Box 800 
RosemeaB, Cal i forn ia  91770 

S a l t  River Project Agr i cu l tu ra l  

P. 0. Box 1980 
Phoenix, Arizona 85001 

Improvement and Power D i s t r i c t  

Department of water and Power of 
The City of Loa Angelm, 
organized an$ ex i s t ing  under t he  
c h a r t e r  o f  the  C i t y  of LOB Anpeler,  
a tUUniCipa1 corporation of the S t a t e  
of Cal i fo rn ia ,  

depar tment  

1 x 1  aortb Hope Street, 
Lo8 Angeles. C a l i f o m i s  90012 
A t t e n t l o a :  Asst. General Mgr - Power 
The F i r s t  National Bank of Boston, 

as Owner Trustee under t h e  T r u s t  
Agreement, dated as of J u l y  3 1 .  1986 
( t h e  'Chase (1) T f U S t  Agreement 
(Pm u n i t  11.) with Pelo Verde 
I-Pm August 50 Corporation. a Delaware 
corporstion, as successor b e n e f i c i a r y  
t o  Chase Manhattan Realty Leas ing  
Corporatlon, One Chase Msnhettsn 
Plaza. Ben York, New York 10081, 
A t  t e n t  ion : 
as banef i c i a r y  

100 Federal Street 
Boston, Massachusetts 02110 

The First National Bank of Boston, 
as Owner Trustee under t h e  T r u s t  
Agreement, dated a8 of December 16, 
1 9 8 5  ( t h e  -Burnham ( 1 )  T r u s t  
Agreement [PNM U n i t  11') w i t h  Burnham 
Leasing Corporation, a New York 
corpor s t ion ,  !lbo Broadway, 6 t h  ~ l r ,  
New York, Hew York 10004, 
Attention8 Mr. P h i l  Ozaroff .  
a s  bene f i c i a ry  

100 Federal S t r e e t  

The First National Bank of Boston. 
as Owner Trustee under the T r u s t  

" Agreement, dated as of December 16. 
1985 ( t h e  *MFG (I) Trust Agreement 
[PNM Unit 11") with MF8 Leasing Corp,, 
8 h l a w a r e  corporation, One Mellon 
Bank C m t e r ,  Suite 3030, P i t t ~ b u t g h ,  
Pennsylvrnia 15258, 
Attent ion:  President,  a8 benef ic iaty 

Lea s ing  Admi n i 8 t r ator , 

BOEkOl), Ma68aChUBett8 02110 

100 Faderel St ree t  
BOBkOb, Wassachu8e tts 02110 

10.333334% 

3.4% 

15.8% 
I 

17.49% 
I 

5.7% 

.377777% 

.755556% 

,453333s 

I 
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 he First not iona l  lank of &ston, 
( ~ 8  OMer Trustee under t h e  T r u s t  
~ g r r a r ~ e n t ,  d a t a 3  (re oE PsawnbDr 168 
1985 ( t h e  'Chryrlsr  ( I )  rrust agreement 
Ism Uni t  11.) u i t h  Chryeler F inanc ia l  
Corpor r t ion r  Mahigin oorporrtion, 
Cksanufcb OLfioe Park t ,  Greenwichr 
connma tiuu t 0683 6 , 
Attentiona Leveraged Laasing, a8 
knmrichty  

1, .2466670 

a00 Podera1 Street 
Bostonr marracbuse t t s  02110 

Southern C a l i f o r n i a  Publ ic  Power 

c/o Execut ive Director 
ROOm 1149 
Los Angel88 Department of Water and Power 
111 North Hope S t r e e t  
Lo8 Angeles, Cal i fo rn ia  90012 

A u t h o r i t y  d f b f e  Southern C a l i f o r n i a  
Public Power Authori ty  Associbt ion 

The F i r s t  loetional Bank O f  Boston, 
as Owner Trus t ee  under the T r u s t  
Agreement, da t ed  a s  of August  1, 
1986 ( the 'Chrysler (XI) T r u s t  
Agreement [El Paso U n i t  21') w i t h  
Chrya le r  F inanc ia l  Corporation, a 
Mi chi gan co rpora t ion  Oreeawi ch 
Off ice Park 1, Greenwich, Connect icut  
06836, At ten t ion :  Leasing an8 Invest-  
ment Se rv ices ,  a s  benef ic ia ry  

100 Federa l  S t r e e t  
Boston, Massachuset ts  02110 

The First  Nat iona l  Bank of Boston, 
a 8  &mer Trus t ee  under t h e  T r u s t  
Agreement, da t ed  as of August 1, 1986 
( t h e  'Burnhem (XI) Trust  Agreement 
[El Paso Unit 21') w i t h  Burnham 
Leasing Corporat ion,  a New York 
corporation, 60 Broad Street, 
New York, let? York 10004, 
At ten t ion :  Chief Financial  Officer, 
as b e n e f i c i a r y  

100 Federa l  Street 
Boston, Massachusetts 02110 

I 
I 

9'0 085360 

5.91% 

.849482% 

.9 652 96% 

The I p i L B t  N 8 t % O n B l  Bank of Boston, .7555556% 
as Owner Trus tee  under t h e  Trust 
Agreemnt ,  da ted  as of August 12, 1986 
(the .Burnbarn (111) Trus t  Agreement 
IPHM Unit PI') with Burnham Lebsing 
Corporat ion,  a B w  York c o r p o r a t i o n r  
-0 Broadway, 6 t h  P l r ,  New York, 
Rew York 10004, 
At ten t ion :  !4r. P h i l  Oraroff ,  
as benef icisty 

100 Federsl Stree t  
BO8tOnr Massschusetts 02110 

The First Nat ional  Bank of Boston,  
a8 Owner Trus tee  under the T r u s t  
Agreement, dated as of August 12, 1 9 8 6  
( t h e  .Benef icisl  Trust Agreement 
[SWM U n i t  21.) with  MFS teasing. Corp., 
a Delsware corporation, a s  successo r  
benef i c i o r y  t o  Benef i c i a l  Leasing 
Qroup, Ina., One Mellon Bank Center, 
S u i t r  3030, Pittsburgh, Oannaylvenir, 
lSaS8,  Attent ion!  Prrsibent, 81 
beIlmf A O i D W  

100 Po6etrl Btreot 
8 O l t O n r  UBD@OehU8ett@ 02110 

.3777778% 



The First Rational Bank of BoBeon, .4533333% 
'. . 

8s Owner Trustee under tbs Trust 
Agreemeat, dated &s Of August 12, 1986 
tho O t b l r B  (11)  Trust Agreement b Unit 21') with MF8 Leasing Corp,, 
@'Delaware corporation, One Mllon 
Benh Center, Suite 3030, Pittsburgh, 
Pennrylvanir 152519 , 
Attention! Prerident, as beneficiary 

2 

LOO Federal Stroet 
Bostonr #eraacbu~ettB 02110 

e .  
I 

Tho ?iXBt lOationr1 Bank of Bouton, 
81 Owner Trustee under the Trust 
Agrowmnt, dated a8 Of August 12, 1986 
(the .WX Trust Agreement 
[Pwld Unit 21*) with COX capital, fnc., 
8 Delaware corporation, one Penn's way, 
Operrtions 1 Building, New Castle, 
Delaware 19720, 
Attention: Operations 1 Building 

100 Federal Street 

The Pitrt Retionel Bank of Boston, 
B O  Owner Trustee under the Trust 
AgraeImnt, dated as of August 1, 1986 
(the oCommercial ( I )  Trust Agreement 
(El Peso Unit 21') with Commercial 
Federal Investment Corporation, a 
mbrsskm corporation, 1300 Commercial 
h b s r a l  Tower, 2120 South 72nd Street, 

Attention: Mr. Jeff  Bsinbridge, as 
b n e f  icS ary 

Bo8 ton , Ma 88 schusett S 02 110 

. Omaha, Bebraska 68124, 

ZOO Federal Street 
Bostoa, Xassochu8etts 02110 

The Pir8t Rational Bank of Boston, 
as Owner Trustee under the Trust 
Agreement, dated a8 of December 15, 
1986 (the 'Chase (XI) Trust Agreement 
[PBH Unit 11,) with Palo Verde 1-Pm 
December 75 Corporation, a Delaware 
corporation, as 8ucc8ssor beneficiary 
to Cbase Manhattan Realty Leesing 
Corporation, One Chase Hanhattan Plaza, 
Bew Pork, New York 10081, Attention: 
Leasing Administrator, as beneficiary 

300 Federal Btreet 
boston, lsssachuaetts 02110 

The D3rst Bstional Bank of Boston, 
as Owner Trustee under the Trust 
Agreement, dated as of December 15, 
3986 (the .Chase ( 1 x 1 )  Trust 
Agreement [PHM Unit 21') with W2-PM3 
December 35 Corporation, a Delaware 
corporation, as successor beneficiary 
to Cbbse Manhattan Realty Leasing 
Corporation, One Chase Manhattan Plaza, 
New Pork, LOew York, 10081 Attention: 
Leesing Adminietrator, a6 beneficiary 

100 Federal Street, 
Boston, Xassachusetts 02110 

The First National Bank of Boston, 
as Owner Trustee under the Trust 

, . Agreement, dated as of December 1, 
1986 (the 'Contmercial (11) TrUBt 
Agreement tBl Paso Unit 21') with 
Commercial Federal Investment 
Corporation, a Nebraska corporation, 
3300 Commercisl Feberel Touet, 
2120 Bouth 72nd Street, Omaha, 
Nebrarkr 68114 
httenttom I r ,  3eff Bsinbrldpe, 08 
bmef i o i r t y  

200 hdetrl  8tre.t 
Beiton, HB8BbUhUrrttO 03110 

90 085360 

,7933333s 

.513556\ 

.566667% 

.2644444 

,6660078 



.. 
TBB Pirot lation81 Bank of Boston, 
@I 'PrUUtaIe under th6 TtU8t 

I916 ( the "Alax8adrr Trurt Agreement 

.386131% 

ApI3WII9Xt* e a t u  88 OF Augumt 1, 

(El Pa80 Unit 2).) with Alrrrnber 
Hamilton Life Insurrnas Company of 
AnmtiOBr 8 Michiprn oorporrtion, 

' 5304s #6mbltOn Bouloverd, rrrmington 
AttentSon: Hrc. Biahird  Egan, Oensri l  

I Hiller WUhiOOa 460lB, 

COUn8Olr BD benefiCi@+y 

SO8tWl, X88B@OhUi@tb 01110 

The Fir8t WBtiOnal B m k  Of Boston, 

J - * * * '  

loo Vftdetrl Btroet 

18 Ownor Trustee under the Trust 
Agrement, dated 66 of August 1, 1986 
(tke *Palstine Trust Agreement 
tal PIS0 Unit 21.) with Palatine Hills 
tealring, Inc., a Delaware corporation, 
1415 South Roselle Road, Palatine, 
Illinois 60067, 
Attentlonr President, as beneficiary 

100 Federal Street 
Boston, W&3SSaChUSettS 02110 

I 

The First National Bank of Boston, 
as Ownet Trustee under the Trust 
Agrement, dated 88 of August 1, 1986 
(the 'Energy Trust Agreement 
[El Pas0 Unit 21') with Energy 
Investments Inc., a Missouri 
corporation, P.O. Box 13287, 
Kansas City. Missouri 64199-3287. 
Attention: Mr. Richard C. Green, Jr., 
as beneficiary 

100 Federal Street. 
Boston, Massachusetts 02110 

The First Rational Bank of Boston, 
as Owner Trustee under the Trust 
Agreement, dated a 8  of August 12, 1966 
(the 'Pirat Chicago Trust Agreement 
fPm Unit 21.) with Palo Verde Leasing 
Corporation, a Delaware corporation, 
a8 successor benef iciary to First 
Chicago Lease Holdings, Jnc., 
Suite 0502, One First tbtiOn81 Plaza, 
Chicago, Illinois 60670. 
Attention; Presldent, as beneficiary 

100 Federal Gtreet 
Boston, Wassachueetta 02110 

The First Sstional Bsnk of Boston, 
88 Owner Tru8tee under the Trust 
Agreement, dated as of December I ,  
1986 (the Vhryaler (IIX) Trust 
Agreementm lK1 Psso Unit 21) with 
Chrysler Pinanciel Corporetion, 
a Hichipen corporation, Greenwich 
O f f  ice Park 1, Oreanwich, Connecticut 
06836, Attention; teasing and 
fnoertment Services, B S  beneficiary 

100 Federal Street 
Bostoa, Hassachusetts 02110 

* The Fir6t Ration83 Ben& Of Boston, 
a8 Owner Trustee under the Trust 
Agreement, dated as of December 15, 
1986 (the *Chase ( IV)  Trust Agreement 
[APS Unit 21') with PV2-APS 150 
Corporations a Delaware corporstlon, 
a8 ~uccea80r beneficisry to Chase 
M8nhBttla Realty teasing Corporetion, 
One Cham Nanh8tt.n Plata, #ow York, 
New York, 10011 Attention8 teesing 

L M~niairtrrtot, 8~ bonaricirry 
aoo re'rberBa stt-t 
b08tOnr NDDBDUhu8OtkD 01120 

II 

90 085360' 

.772222% 

,3861119 

-7555556% 

.727881% 

1.1252900% 
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90 085360 

Copies of the Chsse ( I )  Trust Agreement [Pm Unit 
11, the Burnbarn ( 2 )  Trust Agxeement IPW unit 118 the  EFS 
(I) Trust Agreement [PNM Unit 11, the Chryeler (I) Trust 
Agreement [PNM Unit I], the Chrysler (11) Trust  Agreement 
[El Pa80 Unit 2J8 the Burnham (XI) Trust Apreement [ E l  
Paso Unit 21, the Aletanber Trust Agreement [El Paso Unit 
21, tbe Palatine Trust Agreement [El Pa60 Unit 21, the 
Energy Trust Agreement [El Paso Unit 21, the First Chfcago 
T r u s t  Agreement [ P n  Unit 21, the Burnham (111) Trust 
Agreement tP€?H Unit 21, the Beneficial Trust Agreement 
[PloM Onit 21, the HFS ( X I )  Trust Agreement tPRM Uni t  21, 
tbe CGI Trust Agreement (PNM Unit 21, the Commercial (S) 
Trust  Agreement [&I Pa80 Unit 21, the Chase (11) Trust 
Agreement IPNH Unit 11, the Chase (111) Trust Agreement 
IParrS Unit 21, the Coramerciel (11) Trust Agreement [El Peso 
Unit 21, the Chrysler (111) Trust Agreement [El Paso 
Unit 21, sad the Cbaee (IV) Trust Agreement [APS Unit 21 
are avsilable for inspection a t  the offices o f  Title USA 
Company of Arizona, 3030 Rorth Central, Phoenix, Arizona. 
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E X H I B I T  "A" 

DESCRIPTION 

The E a s t  h a l f  L l / 2 !  of t h e  S o u t h e a s t  q u a r t e r  (1/4) Of t h e  Nor th-es t  q u a r -  
t e r  (1/4j: &Td t l ,e  F a s t  h a l f  (1,'2) of the  rlorthwest q u a r t e r  (1/4) of :he 
S o u t h e a s t  q u a r t e r  ll/,;) of +he Nor theas t  q u a r t e r  (1/4) Of S C C t l O n  F i f t e e n  
(15), Tm'nship One (1) s o u t h ,  ;.ar39e S i x  I E j  West of tt:e G i l a  a r d  S a l t  R i -  
vor  Base and Merid ian ,  of  Maricopa County, i t r izona:  

E X X P T I N G  and Reservinq t h e r - f r n m  p ?$n-ercl-ri- 'e O Z S C Z C T . ~  zr.2 zi;F.:-cf-xby 
for r o a d ,  r a i l r o a d  an2 u t i l i t y  purposes ,  over ,  upon, a n d  a lonc  t h e  io?low- 
13s d e s c r i b e i t  p c r c e l s  of lai8d; 

( 2 )  The l ior th  30 feev of t h e  E a s t  h a l f  11/2j of t h e  :.~r.~h;.fst c t i a r t e r  ( l / d l )  

Of t h e  S o u t h e a s t  q u a r t e r  (1/4) of t h e  !lorthr;est q u a r t e r  ( ? / 4 )  c,f S e c t i o n  Flf- 
t e e n  I i 5 ) ,  T m n s h i p  3 n e  ' 1 )  South, k ? a e  S i x  ( 6 )  Nest of :b.c G i i z  and 5 i . l t  
%':C: Case and  XeriL'idn, t i a r icopa  County, Arlzona. 

(5) The S o u t h  30 f0c.t of the E a s t  h a l l  ( 1 / 2 1  of  the Nor:!iwes: quart.:: :1;4) 
0: t h e  S o u t h e a s t  q u a r t e r  (1/4) of t h e  Northwest q u a r t e r  (1,'4) sf S e c t i o i i  f i f -  
t e e n  ( I S ) ,  T c c s h i ; ,  Gne ( 1 )  S z r i t h ,  Rmoe 16) West of t h e  G i l a  .:a;t 
River  Base  a n 3  Merir':m, E a r i c o p a  C G U ? ~ ~ ,  A r i z o n a .  

(c) The North 30 f e e t  of +hc N G r E x c s t  c u i ' t e r  ( 1 / 4 )  of t:?e cou:keaot q u a r -  
t e r  (1/4) of +&E t :or 'hwest quarter ( 1 / 4 :  of s e c t i c n  
CnJe i i j  Sourh,  F a q e  S I X  ( 6 )  West of t h e  G i l a  a n d  Sa 
d i i n ,  b k r i c c p a  C c m t y ,  hr i zona .  

(6; ?he S o u t h  30 f e e t  of ' h e  S o u t h e a s t  q r ia r te r  11/4 
q u a r t e r  (i/4) of the : icr tkwest  q u a r t e z  11/41 of s e c t  
:oiz;lship One 11) sout i . ,  .,,e S L X  ( 5 :  west of  t h e  C i  
Ease  an.? M c r i d i m ,  Karicopa County,  i:rizona. 

( e )  ?"ne S o u t h  30 f e e t  of t h e  :iorchsiec: q u a r t e r  ( 1 / 4 )  of t h e  CLutheilst 
q u a r t e r  ( l /s)  3f  t h e  Korthwest  q u a r t e r  (1/4) of S e c t i o n  F i f t e e n  (If.), 
'?=.?ship 3nr (1) Soickh, Ran9c Six (61 West of t h e  Gila an2 Sal+ F.i.2::~ 

Base and M e r i d i m ,  K a r i c ~ p n  C o a q t y ,  Arizona. 

(5) T'ne f i o r t h  30 f e e t  of t h e  s o u t h e a s t  q u a r : e r  (i/41 of t h e  Scxthei.5t 
q u a r t e r  (1/4) of ~ h . e  l io r thwes t  q u a r t e r  (1/4) of Zect ior .  F i f t c c n  (15). 
Tc-nship Gne (11 Couth ,  Range 16) West of t h e  G i l a  and S a l t  F i v e r  Ease 
and Mer id ian ,  Earicopa Cour.ty, Ar izona .  

( g )  The Xest  50 f e e t  of t h e  Eas t  51 f e e t  of thc E a s t  h n l f  (1,/1) cf t h e  
Sirut3ieast q u a r t e r  (1/41 cf t h e  :;crt&west q l la r te r  ( 3 / 4 1  c f  S e c t i o n  F i f t e e n  
( 1 5 ) ,  T a r n s h i p  One (1) S o u t h ,  Range S i x  ( 6 )  Xest  of The G i l a  SRC? Salt .%- 
VCT fi+Se and Xeridian, Maricopa C ~ u n t y ,  Arizona. 
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R E C O R D I W O  R C O U E S ~ E C  e v  

Trust No. 126 M e r  No..-,-- 

Pursuant tc #.E 33-401E, the J3%neflc3arleS of the Tmat and their addreeaes are  as 
o h m  on Instrument recorded I n  k c k e t  12115, p.ge r298. 

STA W. OF A RI 70NA 
C u u r r t y  u F  M a r  i C D p a  

Sl. PAUL TI1 1.1- arid TI<l)SJ 
a Tcurtce 

AKIZOSA, INC.. 

Oa ........... ..%pRambeZ'. 2, ,1977. . . . . . . . . .  br/9rr  mr. #he u t t d e r - i p v d ,  ,a hsrrn) Publrc, in  o n d p r  5eld Cotmty 

............. ....... ......... . . .  . .  ............ and slulr. prrJonriJy apprmrd J. - D. K E L L 9 - . .  
. . . . . .  ..%?la% ( I f h C D r  . . . . . . . . . . . .  



. .  

~ s s t  1 1 0 L f  ( 1 / 2 )  rif tho southcnnt quartor (1/4) of tha N o r t h w e s t  quar- 
t c x  (1/4)~ and  t h o  E n s t  h a l f  (1/2) o f  the T:orthwcst q u a r t o r  (1/4) of tho 
6outlio~r;t quarter (114) of the t4ortheet 3Usr tcr  ( 3 / 4 )  O f  E e c t f u ,  P i f t Y 3 O n  
(IS), Township Uno (11 South, Range SIX ( 6 )  WCG?. of t h o  G i l a  and Salt N- 

vox Baa@ and M c r i d i a n ,  of N-ricopo C o u n t y ,  Arizona2 

E X ~ ~ C  snd mserving therefrom n non-excl uoivo easement ond rlqht-of-way 
far road, lailro8d and i i * i ? i q  p z r p h = s ,  ovor, Upon, and alono the ?rllc-.-* 
L~-J &o=zfteJ p a z c c i e  of Lendt 

(a] The North 30 feet of‘ the E a P t  half  (1/2) o f  tho Northveet quarter (1/4) 
. of the southcast quartor (1/4) of tho Northwes t  quarter (1/4) of Section PAP- 

toen (35), )I.rIU?Ishia si ::; SUUU., Range S i x  (6) West of thc ~ f 3 a  and Salt 
River Base and M r i d i a n ,  mr icopa  County, Arjzona, 

(b) The South 30 feot of t h e  EuCt half (1/2) of thc Jfor’Awest quarfrr ( 1 / 4 )  
of the southeact  quarLtr 11/4i  Z J ~  the t:ortkE*cst rpartcr l l / e )  of section Fir- 
rocn (151, Townchip One (1) South, ramp S i r  (6) Nest of the Gila and Salt 
Rivnr Ba6e and McrJdian, h r i c o p a  Pounzy, Arjzona. 

(c) The N o r t h  33 feet of  tho Northeast quarter 0 / 4 )  of the Southeast quar- 
ter  (1/4) of rhc N o r t h w e s t  quarter  ( 1 / 4 )  of Section Piftcon (IS), ~ o w n e h j p  
One Cl) South, Range S i x  (6) V e s t  of ths G l l e  m d  S a l t  R t V p r  z-2 :kg;- 
Cia? ,  :haL~upo C m q ,  Atizona. 

( d )  Tho . C ; O U + ~  30 fr -?  of rho Southcaet qusrter  <:/-I1 of Use southeast 
quarter (1/4) of t h e  Northwent quarter (1/4) of Sect ion  Pfftr .cn  ( 1 5 1 ,  
‘Iounahip One (1) South, Range S i x  ( 6 )  West of the G i l a  and S a l t  R i y u  
Baro 3rd Meridian, HariCapa County, Arizona. 

(e) The South 30 f ee t  of the N o r t h u a s t  quarter (114) of the Southeast 
quarter ( l / d )  c X  t h e  Northucst quarter (1/4) of Cectaon F i f t e e n  (15), 
%Whs~iip Onc (1) S o u t h ,  Rango S I X  (6) West of the G i l a  and S a l t  a v e r  
Base  and Meridian, Maricopn County, Arizona. 

(f) Tf;6 Nortlr 3Q feeC ot  the Southeast quartor (1141 of the Southeast 
quarter (Wd1 of t h e  X o r t h w c s t  quarter (1/4) of Section F i f t e e n  ( 1 5 ) ,  
Tocmship W e  (1) South, Rirnge (6) West of Lhe G i l a  and S a l t  River Base 
and Meridian, Marimpa County, nriaonn. 

(g) “he West 50 feet of the East  5 1  feet of t h e  East half f1/2) of the 
Southeast quarter (1/41 of the  Northwest Wnrter (1/4) of Sect lon F i f t e e n  
(151, q’ownshiy Ono (1) South, Rnngd 61% (6) H e s t  of the Gila and 6s l t  Rf- 
Vox Baae and Meridian, Maricopa County, krizona. 

! 

I 
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.I , ... 

TOM FREESENE --_-- .-- 
Cottilly Rccordcr Deputy Rt-cordcr 

-- When rccorded return to: BiARiCOPA COU.hln BOARD OF SUPERVISORS . 

--- 
~ E A 5 E M E N T  A N D  .AGREEMENT FUR HIGHWAY PURPOSES 401-43-ii . 

RojectNo. 63500, Kard Road Cutoff 

3f ern No, -5-2627 -- - __ 

ST.  PAUL TITLE AXD TmT OF A K I Z W ,  INC., an Arizona co--rationa a t ~  T r u s t e ~  GRANTORS, un e ' '  
for &drl~~mk%tion'~?Ihe sum d One DoUsr a d  dther i d r u b l o  consideraUon. recdpt ci which 5s hcreby admowledge& 
I ..uVYI gr - t r r  sv :dAiiib-w?A CtXuiviiY, e poiidmi NadiVlzlOn of Ihr Stctc of Arkorto, it< bucCCSsors, and 8 5 4 f p s  a pclmnnent 
eesctnenl orid rlphl-of.way, for Ur lollowha yurporr, namely: The right to cntcr upun 13e hereinaftor described land end 
pride, .level, fIIJ ,  drain, paw, bull4 mcdnlPLn. rcpdr and r&Wd a rond or hfghhway. d u d i n g  IncMcntd purposes consirrent 
(herewith, tusether wilh ouch bridm culvCr.LJ. ramps end culs as moy be necessary, on, om, uuder. cnd 8 v o s  the ground 
ernbrnecd withln thc rlghl-of-wry dt&iIcd in lbe County ot Maticopn, State of Arizona. ahd dwcdbrd ns follows: 

-. .- 
a 0. 

I 

s- L---L.. 2 I 

The N o r t h  Porty(40) feet of the Northwest one-quarter(NK&) of 
Section Pffteen(l5), Tovnshtp One(1) South ,  Range  Slxx(6) West 
of the Cilr  and Sult River Base and HerfdJan,  Msricopa County, 
Arizona. 
EXCEPT the East Twcnty(2O) acres of the ME+, of hW&, 

. .  



THE G R A N T Q L  . 

To grant an crnrnmt for the above described land to the County of .?brlapa for the general weJfare and 
benefit of the public. 

1. 

IN WITNESS WHERDF, &aid Corpawtion has caused these prrsents to be signed by i t s  duly authorized officer. 

Dated 0~- 7077 ST PAUL TITLE and TRUST of ARIZOFIA, 1NC.. 
as Trurtcc 

- BY 
' ~ r a n r  ofmrr 

J STk?F. OP AHZONA 
13s. C o u n t y  of Marfcopa 

On Qotaber 5 lyTl ............... .--.._ ........_._. !. 
Crrrm~,. 

mad StalQ. Personally apprarrd. ...... .... ................................................................... J. D. K Z L L L 3  ........................................................................ 
fm,srtlrmtnf. nnd &o khown IO me ID br 3. perron wbo rxrenled  If on 6zhdf vf surb rorporatlon and ncknowledccd IO m r  
ibai sncb corpom1ton farcute! thr saair. 

..._...._.. ...._..._... , brforr me. 16. undersigned, rt h'oinry Pabiic, in u#dtor ................ 

kmum to m e  Io be ibr ............. T ~ S . ? . . . O . f f . i O ~  ............... ......- ............................ QI tbr corporaiion tbaj br r r tculed I,+ 

My r m i f z f r r  C q l ; ; ;  ..... z..l$!.r..$ ........ ̂ . ................ $ J L A L & L . u  ......_...... 
........ -.-.... .... dk!.&??~,x.&! .._. &&?k.z Nod- Public 

c * .. 
X)ORLI J 0 



% 
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When recorded, r e t u r n  t o :  

Land Department 
ARIZONA PtJBLIC SERVICE COMPANY 

Phoenix, hr i zone  85072-9999 
B. 0 .  BOX 53999, s t a t i o n  9370 

ASSIGMMNT (AS] 

ASSIGNMENT OF INTEREST IN RIGHT-OF-WAY EASEMENTS 
89 503790 

ARIZONA PUBLIC SERVICE COMPANY, an Arizona corpora t ion  
(Assignor) , €or good and v a l u a b l e  cons idera t ion ,  receipt of 
which is hereby acknowledged, hereby eBsign6, g ran t s  and 
Conveys an Undivided 76.22% in te res t  t o  SAN DIEGO GAS SI 
ELECTRIC C O M P ~ ,  a C a l i f o r n i a  corpora t ion ,  and an uadiv ided  
12 .?'a% i n t e r e s t  t o  INPBRIAL ZRRXOATION DXS'SRICT, en i r r i g a t i o n  
d i s t r i c t  organized and o p e r a t i n g  under t h e  l aws  of the S t a t e  o f  
Cal i fo rn ia ,  i n  c e r t a i n  right-of-way easements c u r r e n t l y  i n  
Arizona Public S e t v i c e  Company's name, toge ther  w i t h  t h e  
covenants, r i g h t s  and o b l i g a t i o n s  conta ined  therein a& 
described i n  sa id  r ight-of-way easements which e re  delineate& 
i n  Exhib i t  " A I n  a t t ached  h e r e t o  alld made a p a r t  he reo f ,  

has executed this ins t rument  ,, 1989. 

Its Manager, Lend Department 

STATE OF ARIZONA ) 

County of Maricops) 
) 8 8 .  

The foreeoing i? trument was acknowleaged be fo re  me 
t h i s & &  day of 8p./J John B. Lsraon 

, as Manager, Lafid Department of ARXZONA 
PUBLIC SERVICE COMPANY, an Arizona corpora t ion ,  on behslf of 

, j.989, by 

the  Corporation. - / I  

i 
1 . .  

i .  : - .  . *  
. ._ . .  . . -..,. - - 



EXHIBIT *A* 

A l l  documents referred to belor have been recorded i n  MaricOpa 
County, Arizona. 

M-2 

M-3 

M- 5 

M-SA 

1- 6 

- 
150 3 7 f  992-995 
15776/602-603 

15 i 9 w 3  00-3 03 
15896/1372-1374 

150 04/13 9 9-1401 

15079/95-98 
1543 8/10 63-1064 
15807/726-727 

15709/161-163 
15709/169-171 

84-932533 

EI- 7 84-532533 

'i 
I .  

I !....\ . .. 

K- 8 

M-9 

M-10 

W - 1 1  

M-32 

M-13 

P- 14 

M- 15 
M-16 

14992/27-30 
154 28f 12 83-1354 
15776/604-605 

16342/97 6-977 
16342f 9 78-980 

16370f 814-817 

16370/818-821 

15137/1190-1192 
1513711193-1195 

83-263432 

83-263431 

03-263433 

83-263433 

M-17 83-263433 

. *  

. . ^  .. 

. ... . 

I 
./ 

. ...- 
I. 
I .  

" .  c 
?\ 

.. 
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83-263433 
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& S S I W 4 N f  (Aq  
When reaordad, return tor 

HOLD FOR PICK UP 
uptbd Title Ag!my of ~ r i z o ~ ,  r n ~  

lhut Department 

' I  I 

The undersigned, ARIZOIQA PUBLIC 8ERVICE c0wPAHp1 
e corpotation orpanfsed and existing under and by virtue 
of  the l a w s  of the State of Arircona (wAesignorm), individ- 
ually and as agent for Salt River Project Agricultural 
Improvement an& Power District, Southern California Edison 
Compsny, Public Service Company of mew Mexico, and Bl Pas0 
Electric Company, as participants in the Arizona Nuclear 
power Pro jsct ,  for valuable consideration, the receipt of 
which i s  hereby acknowledged, doe6 hereby unconditionally 
sell, aaeign, set-over, convey and'transfer unto TITLE USA 
COB~PANS? OF ARlZONA (formerly known a8 UBLife Title Company 
of Arizona), an Arizona corporation. as Trustee under f t s  
Trust 100. 530 (mAsaigneew), its succe8sorn and asrigne, 
all of Ass5gnor's right, title and intereet in, to and 
under those certain easements, rights of! way and grant. 
described on EXHIBIT 'A' attached hereto and made 8 part 
hereof; but excluding from such assignment any improve- 
ments, fixtures or personal property located in. on OX 
under the real property subject to 6ucb easement8, rights 
of way and grants., Including, without limitation, the 
pipeline conetructed thereon for the transport of waste 
water effluent. 

This assignment is made and accepted without 
covenant of warranty, srpre6s or implied. 

Pursuant to A.R.8. s 33-404, the names and 
addressee of the beneficiaries of Assignee are disclosed 
on EXHIBIT 'B- attached hereto an& made a part hereof. 

DATED this &?&day of &L,, 1988. 

ARIZOUA PUBLIC SERVICE 
COMPANY. a corporation 
organiaed and exfeting under 
and by virtue of the laws of 
the State of Arizona 

. 



BTATE 08 ARfZOrn 

County of Meticops 

90 085360 

on thio Z Z A d a y  of 1988* before mer 
notary Pub1 a, personally appeared , who acknowledged himaelf to  be the 
of Arisona Public Service Company, e 

corporation organised and existing under and hy virtue o f  
the l a w s  of  the State o f  Arizona, and that he 8s such 
officer being authoriaed BO to dor executed the foregoing 
instrument for the purpose therein containehl, by signing 
t h e  name of the  corporation by himself 01 such officer.  

In witness whereof, I have hereunto set  my hand 
and official seal. 

I 

I 

My Comiasion Expires: a 

-2- 
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EXHIBIT 'A* 90 085360 

*l .  Right  of Way Earement, dated Marah 10, 1979, 
executed by Joaeghine Blanohe COOlfdgO, as g r a n t o r ,  i n  
favor of Arisona Rub110 Blervioe Company, ab Arisona aorpo- 
ra t ion ,  a8 grantee ,  record& on April 26, 1979, in Docket 
13594, pages 109-110, record8 of M8ricope County, Arisona. 

2 .  Easement D e e d ,  dated January 2, 1979, 8.0- 
cuted by the  Buckeye I r r i g a t i o n  Company, an Arixona cotpo- 
ration, and t h e  auckeye Water Conservation and Drainage 
District, a municipal corporation, ar g r a n t o r r ,  i n  favor 
of Arizona Publ ic  Serv ice  Company, an Arisona corporetioa, 
acting f o r  itself and e8 Agent f o r  a11 o t h e r  p a r t i c i p a n t s  
i n  Palo Verde rOUCle&U Generating S ta t ion .  and i t s  agent8 
and r ep resen ta t ives ,  a8 grantee, recorded on Janua ry  15, 
1979, in Docket 13382, page 816, recorda of Maricopa 
County, ArlZOna. 

3. Pipe l ine  Basement, dated October 30, 1980, 
executed by and between Maricopa County, a polit icel  sub- 
d iv i s ion  of t h e  County o f  Maricope, S t a t e  of Ari%ona, an 
grantor,  end ArigOBa Pub l i c  Service Corppeny, an  Axizona 
corpocation, as grantee,  recorded on January 2 9 ,  1981, in 
Docket 14992, peges 4-9, records of Uatfcopa  County, 
Arizona. 

4. Grant of R i g h t  of Way, dated Uay 18, 1976, 
executed by Clarence A. DeMerse, a s  grantor, in f avor  of 
Arizona Public Service, a corporation organized and erist- 
ing under and by v i r t u e  of the  laws of the State oL 
ALi%On8# acting i n  its own beheli and as 6 P s r t i c l p a n t  i n  
Arizona louCl8aS Power Project and 88 agent for a l l  other 
P a r t i c i p a n t s  in Arizona Huclear Power Project. recorded on 
May 26. 1976, i n  Docket 11692, pages 262-263, recoras  o f  
Maricopa County, Arizona. 

%;\'i~& % 5 .  Grant O f  Right of Way, da ted  May 19, 1976, 

grantor ,  i n  .favor of Arizona Public Service Company, e 
corpora t ion  organised an8 existing under and by v i r t u 0  of 
the  lawe of t h e  S t a t e  o f  Arizona, ac t ing  i n  i t a  own behalf 
and 8s a P a r t i c i p a n t  fa Arizona Nuclear Power P r o j e c t  end 
as agent for  e l l  other Pe r t i c ipan ta  i n  Arizona Nuclear 
power P ro jec t ,  recorded on May 26, 1976, i n  Docket 11692, 
pager, 264-265. records of Miricopa County, Arieona, 

/- executed by Jesse M. bearing en8 Katherine A. Deerfng, ab 

I 

-3- 
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90 085360 
I 6 .  Grant of Right of Way, executed by aery t. 

Crisp, Berbsra A. Crisp ,  Michsel Sichi8 Sharon l i c h i ,  
Bill S. Reeae ,  and Mary Reese, as grantors, in tevot of 
Aritona Public Service Companyr 8 aorpotation orpanixed 
snd erfmting under and by virtue o f  the 1awa of the S t a t e  
of Arimone, acting i n  its o m  behalf and a8 a Patticipant 
in Atisona Huclerr Pouer Project and en agent for all 
other Psrtlcipanta i n  Arizona Eluclear Power Project 
recorded on Play 27, 1975, i n  Docket 11174, gages 
1327-1328 records of Heticopa County, Ariaona. 

. 7 .  Deedr dated October 26, 1977# executed bp 
Southern P a c i f i c  Transportation Company, a Delaware corpo- 
ration8 as grantot,  and Arizona Public Service Compalry, a 
corporation, 86 grantee, recorded on April 17, 1978, fn 
Docket ra043, peges 1284-1291, records o f  Maricopa County, 
Arizona. 

03781 
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40 085360 
6,  arant of Right of Ray, executed by Gary F. 

Crisp, Barbara A. CtiBp, Michael Bichi, Bbaron Siohi ,  
Bill E. Reeae, snd Wery Reeae, am grantors, in favor o f  
Arisona PubUo S e r v i c e  Con any, a corporation organi8ed 
and existing under and b~ vfrtue o f  the laws of the B t r t e  
o f  AriLOna, ac t ing  t n  i t 8  o m  behalf  and a s  a Partioipant 
i n  Arizona Uucfecrr Power Project and a s  agent tor all 
other Part ic ipents  in Arisona Buclear Power Projeat, 
recorded on W a y  27, 1975, in Docket 11174, popes 
1327-1328, records o f  Maricopa County, Arieona. 

.* 7.  Deed, bated October 26, 1977 ,  executed by 
Southern Pacific Transportation Company, a Delaware corpo- 
ration,  a8 grantor, and Arisoaa Publ i c  Service Company, a 
corporation, am grantee, recorded on A p r i l  17, 19?0, i n  
Docket 12843, pages 1284-1292, records of Meticopa County, 
Arizona. 

03788 
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gXRIBIT "E" 

Arironr Public 8srvics Compsny 
Pa 0 .  BOX 21666 
PhornSx, Arlrona 85036 

E l  Paao Bleotrlc Compsny 
P. 00 80s 982 
E1 Pa801 TOZ86 79960 

Public sotvioo Company ot  New blerico 
Alortrdo square 
Albuquerque, U w  Mexico 87158 

Southern C a l i f o r n i a  Edison Company 

Roremead, California 91770 

Salt River Project Agriculture1 

P. 0. Box 1980 
Phoenix, Arizona 85001 

00 0 ,  BOX 800 

Improvement and Power District 

Depattm8nt of Wator and Power of 
The City of LOCI An98h8, 8 department 
otganited and ex i s t ing  under the 
charter of the City 02 Lo6 Angeler, 
a municipal corporation of th6 S t a t e  
of Cal l f  ornla, 

111 lsortb Hope Streetr 
&a Angelem. Califoxnia 90012 
Attention: A8St. General Mgr - Power 
The rirst Bationel Bank of Boston, 

as Owner Trustee un8er the Trust 
Agreement, dated as of July  31. 1986 
<the "Chase ( I )  TrUat Agreement 
[PTOM Unit 11") with Pa10 Verda 
I-PUM August 50 Corporation, a Delaware 
corporation, a 8  successor benef l c iary  
to Chase Manhattan Realty Leasing 
Corporation, One Chase Manhattan 
Pleta .  New York, New York 10081, 
A t  tent ion: 
as benefic i rry 

100 Fbderal Street  
Boa ton , Ma8 sachus et t s 021 10 

The Olrst Rations1 Bank o f  Boston, 
as Owner Trustee under the Trust 
Agreement, dated a s  of December 16, 
1985 (the 'Burnham (I) Truat 
Aweerneat IPrPM U n i t  1)') with Burnham 
Leasing Corporetlon. a W e u  York 
corporation, Two Broadway, 6 t h  Plr,  
New York. new York 10004, 
Attentionr Mr. Phil Ozarof f ,  
as beneficiary 

100 Federal Street  
80s ton . Mass ac huee t t 0 

The Fir8t Bations1 Bank of Boston,  
as Owner Trustee under the Trust 
Agreement, dated 6s of December 16, 
1981 (the *MPS (I) Trust Agreement 
[PWM Unit 11") with MFS teasing Corp,, 
a Delaware corporatlon, One Mellon 
Bank Center, Buite 3030, Pit teburgh,  
Pennsylvrnia 15258, 
Attentionr President, a8 beneficisry 

Leasing Admini 8 t r a tor , 

02 110 

100 Fedsrol Gtreet 
B O I t O I ,  #&SB~ChUSettB 02110 

- 
27.97471\ 

9 0  085360 . 
10.133334$ 

3.4% 

15 88 

17 .491  

I 

5.78 

.3?777?% 

I 

.7 55 55 6% 

.453333% 
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Tha tirmt Nation81 88nk of Boston, 
08 Ownor Trustee undor the Trurt 
Agteunont, drt.6 BB of  mocwnber 16, 
l9bb (the mChryrlsr (I)  Trurt Agreement 
I P ~  Unit 11°1 with Chrvsler Financial 
&;pore tion, i Miahigaa- oorpotatlon , 
Qroanwicb Off  Park I , Oreenwichr 
Connoat icu t 06836 , 
Attontionr Loveragad Leasing, a8 
knrtiaimty 

loo Poderr1 Street 

Southern California Public  Power 

c/o Executive Director 
Room 1149 
Lor Angeles Department of Water and Power 
111 North Hope Street 
tor  Angoles, California 90012 

The Pitst National Bank of Boston, 
a8 Owner Trustee under the Trust 
Agreement, dated 8s of August 1. 
1986 (the mChtyEler ( X I )  TIurt 
Agrseroent [El Patio Unit 23') with 
Chrysler Financial Corporation, 8 
Michigan corporation, Greenwich 
Office Park I, Greenwich. Connecticut 
06836, Attention: Leasing and Invest- 
ment Serv~cea. 8s beneficiary 

DortOnr n888aChU88ttB 02110 

Authority d/b/a Southern californie 
Public P o m r  Authority Arsociation 

100 Federal Street 
Boaton. Irla~8achusetts 02110 

The Pirrt Iational Bank of Bolton. 
as Owner Trustee under the Tro8t 
Agreement, dated as of August 1. 1986 
(the vurnham (If) Trust Agreement 
[El Paeo Unit 21.) with Burnhsm 
Leasing Corporation. a bsew York 
corporation, 60 Broad Street, 
New York, New York 10004, 
Attention: Chief Financial Officer. 
a8 knef iciary 

100 Federal Street 
~oston, Wsasachusetts 02110 

3h8 rirst mationel bank of Boston, 
owner TSUIJteie under the Trust 

Agreement, dated a8 of Auqurt 12. 1986 
(the -Burnham (111) Trust Agreement 
[PaM Unit Zl*) with Burnhsm Leering 
Corporation, a mew York corporation, 
m o  Broadway, 6th P l r ,  New York, 
leu Pork 10004, 
Attention: Mr. P h i l  Otsroff, 
8s benef iciary 

loo Federal Street 
Bobton, Wa888ChU8ett8 02110 

The Firat NatiO 
68 TrU8 
Agreement, da 
(tho .Benefic 
[Pm Unit 21' 
a Delaware EO 
benef Lciary t 
Group, Ina., 
1SaW. Attant 
benof i o i r r y  

a00 t4datrl Btr 
Boa ton, Xrrr@eb 

Suit. 3030,  0 

a 

8 
U 

tal Bank of Boston, 
:em under the Trust 
ked as of August 12, 1986 
irl Trust Agreement 
t with MFS Lessinr Corp., 
:poretion, a8 ruccemor 
I Beneficial Leasing 
h e  Mellon Bank Center, 
.ttsburgh, Pennmylvanir, 
oat Prasidsnt, 01 

Nt 
I8attr 02110 

I 
I 

9'0 085360 

.84 94 82% 

.965296% 

.7555556% 

.3777778% 

! 
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The tirrt 3ation81 Bank of Boston, .4533333% 

as Owner Trustee under the TtUSt 

It" PBM Unit a ) , )  with wp8 Leasing Corp., 
8 Dolrwrro corporrtioa, One Hellon 
bank Center, luite 3030, Pittsburgh, 
Pmnnrylvanir 152b8, 
Attontion! Prerident, e8 beneficirry 

Agro.mcrat. d8tOd 88 O f  August 12. 1986 
(r1) Trumt AQrsement 

100 ~oderrl Btrost 
DoBtOll. #.B88CbuBettB 02110 

Tho ?irrt Rrtionrl Bank of Boston, 
88 m o r  Trustee under the TtUBt 
Agro~lnt, dated 81 o f  Augurt la, 1986 
(the T Q I  Trust Agreement 
[PWta Unit 21') with COX Capital, fnc., 
a Wlawrre corporation, One Penn's Way, 
Operations 1 Building, low castle, 
Delaware 19720, 
Attention: Operationn 1 Building 

100 Federal Street 
Bobton, Massachusetts 02110 
The ?itat Bational Bank of Boston, 

08 OwD.r Trurtee under the Trust 
Agrmemrmt, dated as of August 1. 1986 
(the oCommerciol (I) Trust Agreement 
1x1 Osro Unit 21') with CowrPercial 
Federal Investment Corporation, r 
lsrbrrskr corporation, 1300 Commercial 
?eeeral Tower, 2120 South 72nd Street. 

Attention: Wr. Jeff Baiabridgs, a6 
tmxmficiary 

. cmaha, Bebraska 68124, 

loo F.dOral Street 

The Fir6t Bational Bank of Bonton, 
as Owner Trusteta under the Trust 
Agreement. dated a8 o f  December 15, 
1986 (the 'Cha8e (11) Trust Agreement 
[Pm Unit 11.) with Pa10 Verde 1-PNH 
December 75 Corporation, a Delaware 
corporation, as succe~tor beneficiary 
to Cbsra Manhattan Realty Leesing 
Corporation, One Chare Manhattan Plaza, 
Uew York. New York 10081, Attention: 
Leasing Administrator, as beneficiary 

BOstOO, XO88oChUsettS 02110 

300 Peaera1 Street 
Bob ton, Maas achuset ts 02 110 

The First Bational Bank of BOEtOn, 
a i  Olsner Trustee under the Trust 
Agreement, dated as of December lS, 
3986 (the 'Chase (111) Trust 
Agreement tPNM Unit 21') with W2-PNH 
December 35 Corporation, a Delaware 
corpoxrtion, ea successor beneficiary 
to Chase Menhattaa Realty Leasing 
Corporation, One Chase Manhattan Plaza, 
Reu Pork, New York, 10081 Attention: 
Leasing Adminiatrator, am beneficiary 

100 Fderal Street, 

t h e  First National Bank of Boston, 
as Owner Trustee under the Truet 

. Agreement, dated OB of December I ,  
1986 (the 'Commercial (11) Trust 
Agreement [Bl Paeo Unit 21') with 
Conunerciel Pedetal Investment 
Corporrtion, 8 lOebrrrkr corporation. 
1300 Commerci81 Federal Totwr, 
0120 Bouth 7anb Btreet, Omehr, 
Uobrr~kr 68124, 
A t t m t h :  Wr. Jeff Bainbrldge, ab 
benotioi8ry 

300 hdorrl Sttoot 

BO8fOaa H8888ChU8ettE 02110 

Bomtonr #BBrrOhUBOttB OJ110 

9 0  085360 

,7933333s 

.566667% 

.2644444 

.666007\ 



...,..' . ,..- 

Tho tirrt Ilationrl Bank of Boston, 
or Owner Trumtme urdor tho Trust 
1986 (tbm eAlar8ador Trurt Agrmoment 
1 ~ 1  Prao Unit 21.) with Aloxandot 
lamilton Life Zn8uranae Company o f  
AIPOtioi, I Michigan oorporrtioa, 

* a304s Ltrmiltorr &ulmvmrb, trrmington 

Attention: )rr. Biohatd Egan, Ooneral 
counsel, as knoficirry 

AgtmrlWnt, a8t.d 88 O f  AUgU#t 1, 

I W l l U r  lrtohigoa 48OlBr 

i o 0  Podera1 Btreot 
boDtOa, N8BD8OhUBOtt8 02110 

, 

I 
I 

! 

Tbe ? h m t  tlrtiOo81 Bank of Borton, 
88 Ownor Tiurtee under the Trust 

(the *P0Trtine Trust Agreement 
IS1 Pa80 Unit 21") with Palatine Hills 
Leaningr Inc., a Delaware corporation. 
1415 loutb Boselle Road, Palatine, 
fllinOi8 60067. 
Attention: President, an beneficiery 

loo ?ederal ltroet 
Boston. M888aChUSettS 02110 

The ?stst  Bational Beak of Boston. 
as Owner Trustee under the Trurt 
Agreement, dated as of August 1, 1986 
( the  *Enefg Truat Agreement 
[El Paso Unrt 23') with Energy 
Investments Inc. , a nissouri 
corporation, P.0. Box 13287, 
Kansas City, Hissouri 64199-3287, 
Attention: Mr. Richard C. Green, Jr., 
as brneficirry 

100 Federal Street. 
Boaton, Massachusetts 02110 

The First National Bank of Boston, 
a8 Owner Trustee under the Truat 
Agreement. dated as of August 12. 1986 
(tha .First Chicago Trust Agreement 
[ P m  Unit 21,) with Palo Verde Leasing 
Corporation, a Delaware corporation, 
88 BUCC~SSOI beneficiary to First 
Chicago Lease Holdings , lnc. , 
Suite 0502, One First National Plata, 
Chicago, Illho3s 60670, 
Attention: President, 8s beneficiary 

100 Feberal Street 
Boston. Massachusetts 02110 

The First Lstional Bank Of Boston, 
as m e r  Trustee under the Truat 
Agreement, dsted 8s of December 1, 
1986 (the 'Chrysler (113) Trust 
Agreementm fa1 Paso Unit 21) with 
Chrjalet Pinanciel Corporation, 
8 Hichigen corporation, Greenwich 
Office Park I, Greenwich, Connecticut 
06836, Attentionr Leseing and 
tnvestmnt Services, as beneficsary 

Agreemat, dated 88 Of August 1, 1986 

100 Federal Street 
BOitO& Nassachusetts 02110 

The First National Bank of Boaton, 
8s Owner Trustee under the TtUBt 
Agreement, dsted 8s of December IS, 
1986 ( the  .Cha8e ( IV )  Trust Agreement 
tAPs Unlt 01') with PVP-APS 150 
~orporstion~ a Delawrre corporstion, 
am rucceasot beneficiery to Chreo 
Manhrttra Realty Leasing Corporation, 
One Chase Henhrttrn Plata, leu York, 
Now York, 10081 Attention: LaesihQ 
AO~ninistrrtot, &I be~rtcirry 

a00 Oedrrrl Itroot 
Dorton, Mb~O8ahUBOCtr 02110 

- J  - 
. OB61 11% 

3861112 

.7555556% 

.727881% 

1.1252900% 
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90 085360 

CDPiOa O f  the Chase ( I )  T X u B t  Agreement (Pm unit 
lIr the  Burnbarn (3) Trust Agreement [ P m  Unit 11, the MF6 
(I) T r U 6 t  Agreement [Pm Unit 11, the Chryeler (1) Trust 
Agreement tPWM Uni t  I ] ,  the  Chryeler ( X I )  Trust Agreement 
[El Paso Unit 21, the  Burnhsm (XI) Trust Agreement [El 
P880 Unit 21r the Alerender Trust Agreement [El Paso Unit: 
21, t h e  P o h t J n e  Trust Agreement [El Pas0  Unit 21, t h e  
Energy Trust Agreerwnt [ E l  ?8BO Unit  21, the First Chicago 
Trust  Agreemat fPlU9 Unit 21. the  Burnh8m (1x1)  Trust  
Agreemeat IPm Unit PI, t h e  B e n e f i c i a l  Truat Agreement 
fProM Onit 2Ir the IWS (11) Trust AQreeDent ( P m  Unit 21, 
tbe c 4 J  Trust Agreement (Pm Unit  21, the Commercial (1) 
TrU8t Agxeemnt IB1 Paso Unit 21, the  Chase ( I f )  T r U i t  
Agreement IPMM Unit l I r  t h e  Chase (1x1)  Trust Agreement 
[ P m  Unit 21, the Commercial (11) Trust Agreement (El Paso 
Uait 21, the Chrysler (111) Truit  AgreerPent [El Pa80 
Unit 21, and the Cbase (IV) m u t t  Agreeraant (APS Unit 21 
are avai leble  for  inspection a t  t h e  offices of T i t l e  USA 
Company of Arizonar 3030 l o r t b  c e n t r a l r  Phoenix, Arizona. 
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When recorded, r e t u r n  to: 

Vnitcd Title Agency o f  Arlzann, Inc. 

3030 N. Central Avc. 
Phoenix, A Z  85012 A t t ' n :  Patrfcia m e r  

Trust Department - 2 90 369527 .. .. .... .. ,. .. 

ESTHER M. HOFlPMRN, a married woman d e a l i n g  w i t h  
her 6010 and sepa ra t e  property as t o  an undiv ided  
ene- th i rd  ( 1 f 3 )  i n t e r e s t ;  XAY FRANCES McGREW, a married 
woman d e a l i n g  w i t h  her e o l e  and separate p r o p e r t y ,  as t o  
an und iv ided  one-third ( 1 1 3 )  i n t e re s t l  and RICHARD VAN 
DERIPE, e' s i n g l e  man, a s  t o  an undivided one t h i r d  (1/3) 
i n t e r e s t  ( h e r e i n a f t e r  co l l ec t ive ly  referred to as 
"Orantors") f o r  and in  considerat ion of the sum of Tea 
Dollars  and other good and valuable cons ide ra t ion  p a i d  by 
UNITED TITLE AGENCY OF ARIZONA (formerly known a s  Ti t le  
UBA Company of Arizona formerly known a8 UsLife Ti t l e  
Company of Arizona) ,  an Arizona corporation, a s  Trustee 
under  T r u s t  No. 530 (hereinafter referred to as 
'Grantee") , the receipt of which  i r  hereby acknowledgad, 
do hereby g r a n t  and convey unto Grantee, i t s  s u c c e s s o r s  
and a s s i g n s ,  and Grantee'8 beneficiar ies ,  their succes80r8 
rnd a s a i g n a ,  a r i g h t  of way earement one (1) foot i n  
width,  in, upon, over and across the l ands  h e r e i n a f t e r  
described, t o  erect, conr t ruc t ,  reconr t ruc t ,  replace, 
repa i r ,  m a i n t a i n  and opera te  a railroad rpur l i n e  f o r  any 
and a l l  u6es f o r  which such a f a c i l i t y  may be used and  a l l  
the n e c e s s a r y  appl iances ,  f i r t u rea  and appurtenance0 for 
UIQ in c o n n e c t i o n  t h e r e w i t h ,  and t o  ereat, c o n s t r u c t ,  
r e c o n s t r u c t ,  r e p l a c e ,  r e p a i r ,  maintain and uae  a line o r  
l i n e s  of  p o l e s  o r  steel toweia and wires or c a b l e s ,  
suspended t h e r e o n  and supported thereby, and underground 
co?rduits, c a b l e s ,  v a u l t s  m d  manholes, for t h e  
t r ansmiss ion  and d i s t r i b u t i o n  of electricity,  and f o r  a l l  
other  purpose6 connected therewith, and for  tehQhOnB, 
s igna l  and communication purpoaei, i n o l u d i n g  guys, 
anchorage, croseiarms, braces  and a11 other  a p p l i a n c e s  and 
f i x t u r e s  fox use i n  connect ion therewith,  and elso for 
p ipe l ines  for any and a l l  purposes, t oge the r  w i t h  t he i r  
neoeasarY f i x t u r e s  and appurtenances, a t  such l o c a t i o n s  
and e l e v 8 t i o n s ,  upon, along, over and unde r  t h e  
h e r e i n a f t e r  described r i g h t  of way as Grantee ,  its 
auccersorm and ass i9n8 ,  and Grantee's b e n e f i c i a r i e s ,  their  
rucceasors  or a s s i g n s  may now o r  hereaf ter  deem c o n v e n i e n t  
or n e c e s s a r y  from time t o  t i m e ,  together w i t h  t h e  r ight  of 
i n g r e r n  t h e r e t o  and egress  therefrom, t o  and a l o n g  s a i d  
r igh t  of way. Grantee, i t s  suCCe8sors and a s s i g n # ,  and 
Grantee 's  b e n e f i c i a r i e s ,  t h e i r  successorr and a s s i g n s  a r e  

. .  . 

" L  -. -.* 
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90 369527  

hereby  au thor ized  t o  permit  the at tachment  o t  W i r e r ,  
cables and f a d l i t i s 8  of others  t o  t h e  po le s ,  t O W € i r S  or 
structurar maintained p u r r u a n t  t o  t h i s  easement. 

The l and r  th rough  and i c r o s 8  which t h i r  right o f  
way easement ir gran ted  a r e  s i t u a t e d  i n  the County o f  
Maricopa, G t a t e  of Arizona ,  and a r e  more p s r t i c u l a t l y  
desc r ibed  on Exh ib i t  A a t tached  hereto and i nco rpora t ed  
h e r e i n  by t h i e  r e f e r e n c e ,  

Grantors  s h a l l  not erect or c o n s t r u c t  o r  permit 
t o  be erected o r  c o n s t r u c t e d  any fences ,  b u i l d i n g s  o r  
o t h e r  s t r u c t u r e s ,  p l a n t  any trees nor  d r i l l  any well, 
w i t h i n  t h e  l i m i t s  of s e i U  r i g h t  of way. 

Grantee,  its mucces8ors and rssignr, and 
Gran tee ' s  b e n e f i c i a r i e s ,  the i r  successorn and assign8 
s h a l l  have t h e  r i g h t  to t r i m ,  cut and c l e a r  away trees o r  
brush  whenever i n  t he i r  judgment the same s h a l l  be 
necessary  f o r  t h e  conven ien t  and s a f e  e x e r c i s e  o f  the 
r igh ts  hareby granted ,  

Grantee,  its ~uccesaors and auuigni, and 
Grantee ' s  b e n e f i c i a r i e s ,  t h e i r  BUCCBSIO~I and assignn are 
permitted t o  occupy such add i t iona l  width,  n o t  t o  exceed 
f i f t y  (50) feet, a s  may be necessary €o r  t h e  c o n s t r u c t i o n  
of the r a i l r o a d  spur l ine .  

I n  the event Grantee  permanently abandons a d d  
r i g h t  of way,  a l l  Gtant%e '8  right6 hereunder s h a l l  ceame, 
except Grantee s h a l l  have  t h e  r i g h t  t o  remove any and a l l  
p rope r ty  p laced  upon said r i g h t  of way wi th in  a r easonab le  
t i m e  subsequant to such abandonment. 

Pursuant  t o  A.R.S. S 33-404, the names and 
addresses  of t h e  b e n e f i c i a r i e s  o f  Grantee a r e  d i s c l o s e d  on 
Exhib i t  B a t t ached  hereto and incorporated h e r e i n  by thir 
re ference .  

The provis ion8  hereof s h a l l  be binding upon the  
p a r t i e s  he re to  und their respective heir8, execu to r s ,  
adminis t ra tore ,  successo r s  and assigns.  

Grant of Right  of Way a n  the F d a y  of 
1990. 

IN wITNE68 WHEREOF, Grantor8 have 

-2- 
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8TATE OF- ) 

J4AfAziFm ) 88) .  
County of ) 

This ins tr  ent w a 8  acknowledged before me t h i n  

IP WITNESS WHEREOF, I hereunto set my hand and 

4& day .I%-% , 1990, by ESTHER M. HOF-. 

o f f i c i a l  rea l .  

9- .LL 
Notary Public 

-3- 
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90 369527 

STATE OF CALIFORNIA ) 

County of SAN DIHm ) 

T h i s  i n s t r u m e n t  wa3 acknowledged 
,A. day of JTfLy , 1988, b y  KAY 

as .  

I 

before me this 
PRANCES McGREW. 

IN WITNESS WHEREOF, I hereunto set  my hand and 
o f f i c i a l  seal. 

Nota+y P u b l i c  / 

M y  Cornmiasion E x p i r e s  : 
SEPTPIBER 14, 1990 

-4- 
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S T A T E  OF C A L I F O R N I A  ) 

County of 

This  instrument was acknowledged before me t h i s  )a+L d a y  o f  Til: , 1988, by R I C H A R D  V A N  DERIPE. 

I N  WITNESS WHEREOF, I hereunto s e t  m y  hand and 
o f f i c i a l  r e a l .  

M y  Commission E x p i r e s :  

(Parce l  8 0 )  
0468R 

-5- 
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9 0  349527 
EXHIBIT "A" 

ma Southweat quarter of the Northeast quarter (sWtNEt) of Section Fifteen (15), 
Townahip One (1) South, Range Six (6) West oL' the Gila and Sal t  River h e 0  and 
Meridian. 

h i d  Right of Way Essement in the aforesaid lend. is more particularly dencribad w 
iollowr : 

Tho Went On0 (1) foot of the North Three Hundred Thirty (330) f e e t  of the 
abovo-dcrcribd property. 
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United Title Agency of Arizona, k.:. 
When recorded, r e tu rn  to: 

vhttbd T i t 1 0  Agency Of M m n O ,  InC* 
Trust Department 
3030 N. Central Am. 
phoe-, AZ 85092 Att'n: Patricia Bauer 

. ... . -  . 
e '  . 

ESTHER M. HOFFMAN, a married woman dea l ing  wi th  
her sole and sepa ra t e  property as t o  an unilivided 
one-third (1/3) f n t e r e s t )  XAY FRANCES McORESW, e married 
woman dea l ing  w i t h  her sole and separa te  p rope r ty ,  a8 t o  
an unciivided one- th i rd  ( I D )  i n t e r e s t ;  an6 RICHARD VAS 
DERIPE, 8' s i n g l e  man, do to an undivided one t h 5 r d  (1/3) 
i n t e r e s t  ( h e r d n a i t e t  c o l l e c t i v e l y  ref erred t o  6s 
'Grantors") f a r  and i n  coneiderat ion of the sum of Ten 
Dollars and o ther  good and valuable  cons ide ra t ion  paid by 
UNITED TITLE AGENCY OF AR12ONAt (formerly known a s  T i t l e  * I N C . .  
U8A Company of Arizona formerly known 60 U S L l f e  T i t l e  
company cf Arizona),  an Arizona corpora t ion ,  a6 Trustee 
under Trus t  NO. 530 (hereinafter r o f e t r e d  t o  a s .  
"Gxantee") , t h e  r e c e i p t  oE which is hsxeby acknowledged, 
do hereby grant  end convey unto Grantee, its sucCe860r8 
and aas igns ,  ana Grantee 's  bene f i c i a r i e s ,  their B U C C ~ S S O ~ S  
and assfgna, a right  of way easement one (1) f o o t  i n  
w i d t h ,  in, upon, ovex and across  the lands h e r e i n a f t e r  
derrcrlbed, t o  erect, construct ,  r e c o n s t r u c t ,  rep lace ,  
r e p a i r ,  maintain ana operate a r a i l road  spur l i n e  for any 
and a l l  uoes €or  which such a f a c i l i t y  may be used and all 
the necensery nppl i  anCeL), f i x t u r e s  end appur tenances  for 
1188 i n  connection therewith,  and t o  erect, c o n s t r u c t ,  
recons t r t lc t ,  rep lace ,  r epa i r ,  maintain and u s e  a l i n e  or  
l i n e s  of polee o r  steel towers and wires or cab le s ,  
suspentted thereon and supported thereby, and underground 
condu i t s ,  cables, v a u l t s  and manholea, for t he  
tranamiseion and d i s t r i b u t i o n  of e lectr ic i ty ,  end f o r  all 
other purpoaea connected therewith,  and fot t e lephone ,  
Rignal end communication purposes, i n c l u d i n g  guys, 
anchorage, crossarma, braces and a l l  other appl iancee  and 
fixture6 €or use  i n  connection therewith,  and also for 
p i p o l i n s s  fo r  any and a l l  purp0888, together w i t h  t h o i x  
necee8arY f i x t u r e s  and eppurtenancee, a t  such  l o c a t i o n s  
bnd e leva t ione ,  upon, slonq, over and under the 
h e r e i n a f t e r  described r$gbt of way 08 GXfJntBf9. i t 6  
successo r s  end amiqnb,  end Orantea 's  benef i c ier ies ,  t h e i r  
successors or assign# may now or herea f t e r  deem convenient  
o r  neceesary from time t o  time, toge ther  w i t h  t h e  r i g h t  o f  
ingress thoreto and egress therefrom, t o  and along s a i d  
right of way. Grantee, i ts  successor8 and ass igno ,  and 
Qrantee 'D bene f i c i a r i e s ,  t h e i r  successors  and assigns a r e  

Thta document ia  being re-recorded for the eole purpose of correcting the 
nme of the Grantee ond adding the refercnced E x h i b i t  B and correct the 
referenced A.R.S. Number. 
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hereby authorired to permit t h e  sttechment of wirsu, 
coblea ana facilities of othete to the polei, towers or 
otructureu maintained pursuant to this easement. 

Tho lands through and acrosa which this right of 
way assement is granted are situated in the County o f  
Marlcoga, Btste of Arizona, SXX3 are more particularly 
OescribeP on Exhibit A attachad horeto and incorporated 
herein by thio raft3%WC%. 

Grantor8 s h a l l  n o t  e r e c t  or construct or permit 
to bo erected or constructed any fences, buildings or 
other ~ ~ r u ~ t ~ r o s ,  plant airy trees nor aril1 any well, 
within the l i t n i t s  of aa id  r i g h t  o f  way. 

Grantee, i t 3  succoc~or~ and assigns, and 
Grantee'8 b e n e f i c i a r i e s ,  t h e i r  6uccessor~1 and assigns 
a h a l l  have t h e  right to trim, cut and clear away trees or 
brueh whenover i n  their judgment the  name ahall be 
aeceasary for the convenient ana s a f e  exercise of the 
r i  ght 8 hereby grant eb 

Gxantea, ita succousors and aasigne, and 
Grantee's benef ic iar ies ,  their succes8or8 and assigns are 
permitted to occupy such bdditional width, not to exceed 
fifty (501 feet, a8 may be necessary €or tlie construction 
of the -xoilroaa spur line. 

In the event Qrantee permanently sbondono s a i d  
right of way, all Grantee's rightrr haxeunder shall cease, 
exoept Grantee 0hall have the right  to xanove any and e l l  
property plnced upon s a i d  right  of way w i t h i n  a reaaonable 
t i m e  aubaepuant: to such ebsndonmont. 

Pursuant to A.R.6. 3 33404% t h e  names and 
aadrasses of the  beneficiaries of Grantee a r e  disclosed on 
Exhib i t  B attached hereto and incoxporatod herein by t h i 8  
reference. 

The proviaions hereof shall be bindinq upon the 
parties hereto and their respoctivc heirs, executorB, 
administrators, successors and oseigns. 

I N  WITNESS WHEREOF, Grantora have recuto 
day of ~ ~ ; - a 2 + ~ h i ~  fczk Grant of Right of Way as the 

1990. 

*the correct A.R.S. refcronce is 33-401B 
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IN WITNESS WHEREOF, I hereunto Set my hand and 
o f f i c i a l  s e a l .  
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STATE OF CALIFORNIA ) 

County  of SAN DIEGO 
1 Be. 

Thie i n s t r u m e n t  waa acknowledged before me t h i s  
14th d a y  of a P 1 9 8 8 ,  b y  K A Y  FRANCES &GREW. 

~ 

IN WITNESS WREREUF, I h e r o u n t o  s e t  m y  hond and 
o f f i c i a l  seal. 

My Cornmisalon Expires: 

SEPTEHBER 1 4 ,  1990 
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STATE OF CALIFORNIA ) 
C o u n t y  of%+ ) 1 88 .  

ll I 

G a d -  4.Q-p 
R I C H A R D  VAN DERIPE 

-- 

T h i s  j n s t r u m e n t  wae a c k n o w l e d g e d  before me t h i e  
d a y  o f  *Ykjy , 1988 ,  by R I C R A R D  VAN DERIPE. 

IN WlTNESS WHEREOF, I hereunto set my hand a n d  
o f f  i c i e l  seal. 

( P a r c e l  8 0 )  
04GBX 
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EXHIBIT "Ar' 

I 
Iho Southweat quarter of the Northrecrt quarter (SWfNBt) of SectAon Flftecn (IS), 
Towmilip One (1) South, Range Six (4) Hest of' the G i l a  and Sdt Rlver Base and 
Msridinn. 

& i d  Right 
follows I 

of Way Eesemont in the afareeeid londs  l e  more particularly daserlbod an 

The Wast Onc (1) foot of the North Three Hundred Thirty (330) feet of the 
above-described property. 
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r )  \w@ INC. ENVIRONMENTAL CONSULTANTS 

@ October 18, 1999 

Mr. Brad Johnson 
SCS Engineers 
2702 North 44" Street, Suite 105B 
Phoenix, Arizona 85008- 1583 

RE: Natural and Cultural Resources Overview - 400 acre property near Palo Verde Nuclear 
Power Plant, Maricopa County, Arizona 

Dear Mr. Johnson: 

SWCA has been contracted by SCS Engineers to complete a natural resources and cultural resources 
overview on a 400-acre project area. This letter report addresses (1) the presence or potential presence of 
federally-listed or species of special concern (attached), (2) Clean Water Act Section 404 compliance 
requirements, and (3) the results of a cultural resource site file search. The project area is proposed for 
construction of an alternative-energy power generating facility. It is located on privately owned land within 
the Upper Sonoran desert, and ranges in elevation from 850-900 feet. The project area is south of Elliot 
Road, west of 383rd Avenue, and north of the Southern Pacific Railroad line (Figure 1). The legal location 
of the project area is Section 15 of Township 1 South, Range 6 West, outside of Buckeye, Maricopa County, @ Arizona. 

Attached is a Natural Resources Overview (NRO). This NRO was prepared to assess the resources within 
the project area and to evaluate the presence of individuals or habitat for species federally-listed as 
threatened or endangered as well as other special status species within the project area. In addition, Arizona 
Game and Fish Department (AGFD) has been contacted regarding other special status species that may have 
been recorded within or near the project area. A response from AGFD has not yet been received, and 
typically takes 4-6 weeks to receive. The NRO will be updated, if necessary upon receipt. Thirteen 
federally-listed species are reported by the US. Fish and Wildlife Service (USFWS) as having the potential 
to occur in Maricopa County. Habitat evaluations for each of these species were completed in the field. The 
result of the field survey indicate that none of the species listed by USFWS are expected to occur regularly 
in the project area based on the known elevational and geographic ranges of these species, and on the habitat 
characteristics of the project area (see attached NRO). 

SWCA biologists also surveyed the property on October 7, 1999 for the presence of areas that may be 
considered jurisdictional waters ofthe U.S., wetlands, or special aquatic sites under Section 404 ofthe Clean 
Water Act. The project area contains no wetland or special aquatic sites, but does contain ephemeral washes 
considered to be jurisdictional. Criteria used to determine the status of washes was channel width, 
indicator(s) of ordinary high water mark, and presence of riparian vegetation. At least two jurisdictional 
washes occur, but aerial photos are required for a more accurate delineation. One of the washes crosses the 
property diagonally in the southeast comer, and is mapped on the 7.5 minute Arlington quad. Another 
jurisdictional wash occurs to the west of the mesquite bosque on the west side of the project area. SWCA 
can advise on the best permitting strategy once proposed impacts on jurisdictional waters are determined. 
If impacts are determined to be between zero and 1/3 of an acre, no permit will be required. If a 404 permit 
is required, to obtain such a permit a general range of cost would be $5,000.00-$15,000.00 which includes 

@ 



INC. ENVIRONMENTAL CONSULTANTS 
100 West Coolidge Street * Phoenlx, Arlzona 850 13 

(602) 274-3831 * PAX (60 ) 74 3958 
generating the necessary supporting documents such as: certification, alternatives analysis, 
Environmental Assessment coordination, habitat mitigation and monitoring plan, cultural resource field 
survey, and a Biological Evaluation. 

SWCA also examined the site files at the Arizona State Museum (ASM) and the Arizona State Historic 
Preservation Office (SHPO) to determine if any previous surveys had been conducted in the area or if any 
cultural resources have previously been recorded. The SHPO had no records of any sites or previous surveys 
in or near the project area. At the ASM, two projects are reported for the project area. A transmission line 
survey was conducted in 1981 and no sites were found. The surveyed alignment was oriented north-south, 
passing through the eastern part of the project area (Richard E. Effland, Jr. and Margerie Green, 1982, A 
Survey of Four Yuma 500 Kv Transmission Line Locations, Archaeological Consulting Services, Ltd., 
Tempe). A later survey was conducted for a pipeline, passing through the center of the project area, in an 
east-west orientation. No cultural resources were found during this survey (A.E. Rogge, 1994, Pacific Corp 
Turbine Pipeline Project - Wintersburg Alternative: A Cultural Resource Survey, Dames and Moore, Inc., 
Phoenix.). 

If you have any questions or require any additional information, please contact me or Mr. Ken Houser at 
(602) 274-383 1. 

Sincerely, 

PWatural ResourcesWmjecu and RepoltsWalo Verdekwnletwpd 

ALBUQUERQUE * AUSTIN DENVER * FLAaSTNF HOUSTON PHOENIX SALTLAKECITY TUCSON 
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EXECUTIVE SUMMARY 
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SWCA, Inc. Environmental Consultants was contracted by the SCS Engineers to complete a Natural 
Resources Overview (NRO) in support of the development of an alternative-energy electrical generating 
facility located outside Palo Verde, Maricopa County, Arizona. The project area encompasses 
approximately 400 acres and is located in Section 15 of Township 1 South, Range 6 West. This NRO was 
prepared to assess the resources within the project area and to evaluate the presence of individuals or 
habitat for species federally-listed as threatened or endangered and other special status species within the 
project area. 

Thirteen federally-listed species are reported by the U.S. Fish and Wildlife Service (USFWS) as having 
the potential to occur in Maricopa County. Habitat evaluations for each of these species were completed 
in the field. Arizona Game and Fish Department (AGFD) was consulted regarding other special status 
species that may have been recorded within or near the project area. This NRO will be updated if 
necessary once correspondence is received. 

None of the species listed by USFWS are expected to occur regularly in the project area based on the 
known elevational and geographic ranges of these species, and on the habitat characteristics of the project 
area. 
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This report serves as a Natural Resources Overview (NRO) for the proposed alternative-energy electrical 
generating facility located within Maricopa County, Section 15 of Township 1 South, Range 6 West. The 
project area is south of Elliot Road, west of 383d Avenue, and north of the Southern Pacific Railroad line 
(Figure 1). 

This NRO evaluates the presence of individuals or habitat for species listed as threatened or endangered 
by the USFWS under the Endangered Species Act (ESA) and other special status species as defined below. 
This NRO is based on the USFWS listings of threatened and endangered species in Maricopa County. A 
field evaluation was conducted to determine the suitability of the project area and vicinity for federally- 
listed and other special status species. 

Species status designations and their implications are summarized below. In general, projects on private 
land are only required to consider effects on federally-listed (threatened or endangered) species. However, 
it is recommended that other special status species are also considered in project planning and development. 

Listed Species. These are plants and animals listed by the USFWS as threatened or endangered 
under the ESA. The ESA specifically prohibits the "take" of a listed species. Take is defined as 
I'to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to engage in any 
such conduct. "' The USFWS has interpreted the definition of take to also include modification of 
habitat that supports listed species. Projects that may affect listed species or their habitat require 
either consultation with the USFWS under either Section 7 or an Incidental Take Pennit under 
Section 10(a) of the ESA. The USFWS maintains a listing of threatened and endangered species 
known to occur or have occurred in each Arizona county. 

Proposed Species. These are species that have been proposed by the USFWS for listing under the 
ESA. They are not legally protected by the ESA, but because these species may be listed in the 
near future, they typically receive the same consideration. USFWS threatened and endangered 
species listings by county also include proposed and candidate (see below) species. 

Candidate Species. These are species that are being considered for listing as threatened or 
endangered under the ESA, but have not yet been proposed. Like proposed species, they are not 
legally protected under the ESA. 

Wildlife of Special Concern in Arizona. The Arizona Game and Fish Department (AGFD) 
formerly listed 116 species as extinct, endangered, threatened, and candidate species in Arizona 
(AGFD 1988). While the terminology used by AGFD was identical to that of USFWS, the AGFD 
categories were advisory and provided no legal protection for take of such species or modification 
of their habitat under the ESA. 

' Endangered Species Act, Section 3, paragraph 19. Further, 50 CFR 5 17.3 defines "harm" as "an act which actually 
kills or injures wildlife. Such an act may include significant habitat modification or degradation where it actually kills or injures 
wildlife by significantly impairing essential behavior patterns, including breeding, feeding, or sheltering." 

1 I 
i 

i 



I 

868 

I a 

: I  
2’ 

1 Mile 112 1 Palo Verde Power Plant 
1000 Feet  0 1000 2000 3000 

100 W s t  Coolidge, Phoenix, Arizona 85013 I Kiloneter 0.5 Figure I ,  Project Location. 
Mop Source: 7.5’ USGS Ouodrongle. 9 Arlington. A2 (1984) 



The latter point contrasts the USFWS list. To avoid confusion, AGFD is currently revising and 
reissuing their list as "Wildlife of Special Concern in Arizona" without using the terms endangered 
or threatened. The revised list has not yet been officially adopted, but has been published in draft 
form (AGFD 1996). 

e Sensitive. These are species considered sensitive when occurring on lands managed by the US .  
Forest Service. They are not legally protected under the ESA, but should be considered in project 
planning and development. Projects requiring easements or authorizations on Forest Service lands 
may have to consider these species. 

e Protected Plants. The Arizona Department of Agriculture (ADA) administers the Arizona Native 
Plant Law. The law categorizes protected plants as Highly Safeguarded and Salvage Restricted, 
among others. Many common native forbs, shrubs, trees, and succulents are protected. It is 
unlawful to collect, transport, transplant, or kill protected native plants without a permit or without 
following specific regulatory procedures. Such regulation also applies to protected plants on 
private lands. The law does not prevent the destruction of protected plants on private lands as long 
as (1) the plants are not transported from the land or offered for sale and (2) the landowner notifies 
the ADA of the intended destruction*. Destruction of Highly Safeguarded plants is subject to 
review by the ADA. 

2.0 METHODS 

The AGFD was contacted in writing on October 14, 1999 to obtain information about the known 
Occurrence of any federally-listed threatened and endangered species in or near the project site. The 
AGFD maintains a statewide database which tracks records for federally-listed species and other species 
of concern. Species listings provided by the AGFD are indicative of those for which current or historic 
records exist within a 5-mile radius of the project area. The USFWS Internet database was also accessed 
to obtain information on federally-listed species that may potentially Occur in Maricopa County. 

A field investigation was conducted on October 7, 1999 to determine the habitat types present in the project 
area and its immediate vicinity. The surveyed area includes open-spaces crossed by transmission lines, and 
a railroad spur, which runs through the project area in a north-south direction. Two parallel man-made 
channels run north-south on the western side of the property and fences or fence posts are present along 
the perimeter of the project area. Dominant vegetation types and species were recorded during the 
evaluation. Based on documented habitat requirements, a determination was made of the suitability of the 
project area and its immediate vicinity for threatened and endangered species listed by the USFWS as 
having the potential to occur in Maricopa County. 

'Landowners must notify the ADA regarding intended destruction of native plants at least 20 days before plants are 
destroyed over an area less than one acre, 30 days before plants are destroyed over an area less than 40 acres, and 60 days before 
plants are destroyed over an area 40 acres or more. The required ADA notification form is attached as Appendix B to this report. 
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3.0 RESULTS 

3.1 Description of the Project Area 

3.1.1 Topography and Elevation 
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The project area occurs at an elevation of 850-900 feet above mean sea level, on a gently sloping alluvial 
plain. The project area is characterized by soils that are sandy to gravelly and granitic in nature and is 
occasionally crossed by small ephemeral washes running in a north-south direction. While there are two 
unnamed buttes to the north of the project area, no significant geologic structures occur within the site. The 
larger of the two buttes to the north has a maximum elevation of approximately 1,240 feet. 

3.1.2 Physical Characteristics and Land Use 

The project area is currently undeveloped. However, this area has been used for grazing and some related 
man-made features are present, including fence lines and a pair of man-made canals that run north-south 
through the property. The only adjacent development is the Palo Verde Nuclear Generating Facility to the 
north. A single railroad line and several transmission lines traverse the property. The project area is 
crossed by several ephemeral washes which run in a north-south direction, towards the Gila River. No 
sources of permanent standing water were found within the site. 

3.1.2 Vegetation 

The predominant vegetation type within and around the project area is classified as Arizona Upland 
Division Sonoran Desertscrub, palo verde-mixed scrub-mixed cacti series (Brown 1994). Vegetation 
differs depending on elevation and topography and degree of disturbance. Vegetation within the project 
area is primarily characterized by monotypic stands of creosotebush (Larrea tridentata), and a large 
mesquite (Prosopis sp.) bosque. Other types of vegetation present include: graythorn (Ziziphus obtusifolia), 
catclaw acacia (Acacia greggii), crucifixion thorn (Holucantha ernoryi), triangle-leaf bursage (Ambrosia 
deltoideu), tamarisk (Tamurir sp.), and various grasses. Cacti found within the project area and include 
hedgehog (Echinocereus engelmunnii), barrel (Ferocactus wislizenii), and cholla (Opuntia sp.). No 
saguaros (Curnegiea gigantea) were observed within the project area. 

The distribution of plant species is relatively uniform over the majority of the open spaces within the 
project area, with trees and larger shrubs occurring both along ephemeral washes and canals. The only 
exception is the large mesquite bosque on the western half of the project area. 

3.2 Agency Correspondence 

The USFWS Internet Database was accessed and thirteen species that are endangered or threatened are 
listed for Maricopa County. Listed species identified by the USFWS and their possible occurrence in the 
project area are summarized in Table 1. Presently, correspondence has not been received from the AGFD 
regarding federally-listed species or species of special concern that may have been recorded in and/or near 
the project area. When correspondence is received, this NRO will be updated, if necessary. 
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Table 1. Threatened and endangered species listed by the USFWS for Maricopa County and their potential to 
occur within the project area. E = federally-listed endangered, T= federally-listed threatened 

Species Status Possible Occurrence in Project Area 
Common Name 
Scientipc Name 

Arizona agave 
Agave arizonica 

Arizona cliffrose 
Purshia subintegra 

Arizona hedgehog cactus 
Echinocereus triglochidiatus arizonicus 

Lesser long-nosed bat 
Lepronycteris curasoae yerbabuenae 

Sonoran pronghorn 
Antilocapra americana sonoriensis 

Desert pupfish 
Cyprinaion macularius maculariu~ 

Gila topminnow 
Poeciliopsis occidentalis occidentalis 

Razorback sucker 
Xyrauchen taw 

*American peregrine falcon 
Falco peregrinus anatwn 

Cactus ferruginous pygmy-owl 
Glaucidium brasilianum cactorwn 

Southwestern willow flycatcher 
EmpidoMx traillii atimus 

Yuma clapper rail 
Rallus longirosttus ywnanensis 

Bald eagle 
Haliaeetus leucocephalus 

Mexican spotted owl 
Strir occidentalis lucida 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

T 

T 

Species not expected to occur in project area: Project site below 
known elevation range for this species, lack of plant communities 
with which species is typically associated, no agaves of any species 
found on site. 

Species not expected to occur in project area: No limestone deposits 
or outcrops in the project area. 

Species not expected to occur in project area: Project site below 
known elevation range, lack of plant communities with which 
species is typically associated. 

Species not expected to occur in project area: Project site outside of 
known geographic range, no possible roost sites; limited foraging 
resources. 

Species not expected to occur in project area: Project site outside of 
known geographic range. 

Species not expected to occur in project area: Project site outside of 
known geographic range, no permanent aquatic habitat, and no 
records in project vicinity. 

Species not expected to occur in project area: Project site outside of 
known geographic range, no permanent aquatic habitat in project 
area, and no records in project vicinity. 

Species not expected to occur in project area: No permanent aquatic 
habitat in project area, no known records in project vicinity. 

Species not expected to occur regularly in project area: No high 
cliffs for nesting and perching in project area. 

Species not expected to occur regularly in project area: No recent 
records in Maricopa County, vegetation characteristics not similar to 
known pygmy-owl habitat. 

Species not expected to occur regularly in project area: No suitable 
riparian habitat in project area. 

Species not expected to occur in project area: No marsh, aquatic, or 
possible riparian habitat. 

Species not expected to occur in project area: No reservoirs, rivers, 
perennial streams in project area. 

Species not expected to occur in project area: Project area unsuitable 
for nesting, unlikely to be used by wintering or transient birds. 

Source: USFWS 1998; http://ifw2es.fws.gov/EndangeredSpecies/Lists/ListSpecies.cfm 
*Recently removed from the Federal list of Endangered and Threatened Wildlife. See section 3.3.9. 
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No federally-listed species are expected to occur regularly in the project area. More detailed descriptions 
of each species, including habitat requirements, known geographic and elevational range, and recorded 
occurrences, are provided in this section. 

3.3.1 Arizona agave 

The Arizona agave is found in the transition zone between oak-juniper woodland and mountain mahogany- 
oak scrub at 3,000 to 6,000 feet above sea level. Its known habitats are characterized by steep rocky 
slopes, however, it can occur on drainage bottoms or on relatively gentle slopes or saddles (USFWS 1998). 
The plant is believed to have originated through a hybridization between two other agave species, A. 
chrysantha and A. toumeyuna var. bella. The nearest known populations of this plant occur in the New 
River Mountains, north and west of the project area. 

The site is below the known elevation range at which Arizona agave typically occurs. Furthermore, no 
oak-juniper woodland or mahogany-oak scrub vegetation associations occur within or near the project 
area. No agaves of any species were observed during field investigations. This species is not expected to 
occur in the project area. 

3.3.2 Arizona cliffrose 

Arizona cliffrose is restricted to Tertiary limestone lake bed deposits and occurs in small populations within 
relatively few locations in southeastern, central, and north-central Arizona (USFWS 1998). The only 
known population of Arizona cliffrose in Maricopa County is located in the Horseshoe Lake area. 

Soils in the project area are sandy and gravelly, derived primarily from granitic rock. No limestone 
deposits or outcrops were found in or near the project area. Arizona cliffrose is not expected to occur in 
the project area. 

3.3.3 Arizona hedgehog cactus 

The Arizona hedgehog cactus is found on open slopes in narrow cracks between boulders and in the 
understory of shrubs in the zone between Madrean Evergreen Woodlands and Interior Chaparral at an 
elevation range from about 3,700 to 5,200 feet above sea level (USFWS 1998). 

The elevation of the project area is below the known elevational range for this species. No Madrean 
Evergreen Woodlands or Interior Chaparral vegetation types occur. Arizona hedgehog cactus is not 
expected to occur in the project area. 

3.3.4 Lesser long-nosed bat 

The lesser long-nosed bat is a migratory species that occurs as a summer resident in desertscrub habitats 
in southeastern and central Arizona. Pregnant females of this species generally arrive in late April and 
early May and form maternity roosts in abandoned mine adits and natural caves. In late summer, lesser 
long-nosed bats migrate to higher elevations and feed primarily on the nectar and pollen of agaves and 
roost locally in caves. There are currently only three known maternity roosts in the State, all of which 
occur in southern Arizona (Petryszyn 1998). There are relatively few records for this species in Maricopa 
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County; prior to 1986, records were limited to one from Phoenix and one from Glendale (Hoffmeister 
1986). A single sight record (1992) also exists from a mine site in the Scottsdale area, although the species 
was not positively identified as a lesser long-nosed bat (Tim Snow, AGFD, per. co rn .  to SWCA 1998). 
Except for these records, the project area is outside the known geographic range for this species. 

The Occurrence of this species in the project area is considered highly unlikely. Potential roost sites such 
as mine adits and natural caves were not found within the project area. The United States Geological 
Survey (USGS) Arlington 7.5' quadrangle was examined and no such features were found within or near 
the project area. The project area is outside the known geographic range for this species, and there are 
no agaves and sparse saguaros on the project area, and therefore few possible foraging resources for this 
species. 

3.3.5 Sonoran pronghorn 

The Sonoran pronghorn occurs only as a small remnant population in arid flatlands of southwestern 
Arizona and adjacent Sonora, Mexico, although historically this subspecies ranged more widely than at 
present (AGFD 1996). Its habitat consists of wide alluvial basins with desert grasslands in the Sonoran 
Desert climatic zone (USFWS 1998). 

The project site falls well outside the known geographic range of this subspecies in southwestern Arizona; 
Sonoran pronghorn are not expected to occur in the project area. 

3.3.6 Desert pupfish 

The desert pupfish Occurred historically throughout the lower Gila River Basin. Although formerly 
extirpated in the State, the subspecies C. m. macularius has been reintroduced in four locations. The other 
subspecies, Crn. erernus, occurs only in Organ Pipe National Monument in southwestern Arizona (AGFD 
1 996). 

I 
The project area is outside the known geographical range of the species and does not support aquatic 
habitat. 

3.3.7 Gila topminnow 

I 

I 

Gila topminnows occurred historically in low to mid-elevation streams in drainages associated with the Gila 
River. A fairly extensive reintroduction of this species into its historic range occurred in the 1970s, with 
some success (AGFD 1996). Gila topminnows have been reintroduced at 11 natural sites in southern 
Arizona (AGFD 1996) and 200 sites throughout the Southwest (USFWS 1998). 

The project area does not support a permanent aquatic habitat. 

3.3.8 Razorback sucker 

I Formerly widespread in the Gila and Colorado River systems, this species has been extirpated from much 
of its former range including the Gila River and its tributaries (USFWS 1994). Reintroduction of millions 
of fingerlings and a few Iarge razorback suckers were made into the Gila, Salt, and Verde rivers and some 
tributaries between 1981 and 1990. No populations of razorbacks appear to have become established in 
any of the areas where they were reintroduced and little evidence has been found of individuals persisting 
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There is no aquatic habitat in the project area for the razorback sucker. 

3.3.9 American peregrine falcon 

The American peregrine falcon was officially removed from the Federal list of Endangered and Threatened 
Wildlife on August 25, 1999 (Federal Register 1999). However, the bird is still protected under the 
Migratory Bird Treaty Act of 1918 (16 U.S.C. 703-711; 40 Stat. 759,  as amended. The Act provides for 
regulations to control the taking, selling, transporting, and importing of migratory birds, their nests, eggs, 
and parts or products, when such items are included in the terms of any treaty, and provides enforcement 
authority and penalties for violations. 

In Arizona, peregrine falcons typically occur throughout the State at elevations up to 9,OOO feet, sometimes 
at considerable distances from standing water. Peregrine falcons prefer high cliffs for nesting and 
perching, although they have also been found to nest in trees and on high rise buildings (Johnsgard 1990). 
Transient and wintering peregrine falcons have been reported in downtown Phoenix and Mesa and nest on 
suitable cliff sites in areas outside the greater Phoenix area (Witzeman et al. 1997). 

No peregrine falcons were seen in or around the project area during the field evaluation. The topography 
of the area is relatively flat and does not include high cliffs that the peregrine falcon typically uses for 
perching and nesting. The falcons may fly over the general project area on occasion in search of prey, but 
the area is not likely to be an important foraging area. The project area is not considered to have nesting 
habitat for this species. 

3.3.10 Cactus ferruginous pygmy-owl 

Habitat for the cactus ferruginous pygmy-owl in Arizona includes Sonoran riparian deciduous woodlands 
and Sonoran desertscrub. Currently, this species is known only from southern Arizona, primarily Pima 
County and southern Pinal County. There are no recent records of this species in Maricopa County. 
Historic records from around the turn of the century exist for New River, Cave Creek, Phoenix, Salt 
River, and Agua Caliente in western Maricopa County (Johnson et al. 1998). A cactus ferruginous pygmy- 
owl was collected at the confluence of the Salt and Verde Rivers in 1951. A ferruginous pygmy-owl was 
heard at this location in 1971, but was not visually confirmed or heard after that (Witzeman et al. 1997). 
There are no historic or recent records of the cactus ferruginous pygmy-owl in the project vicinity. 

The occurrence of the species appears unlikely based on the lack of recent records of the species in 
Maricopa County and the habitat characteristics of the site. 

3.3.1 1 Southwestern willow flycatcher 

The southwestern willow flycatcher is a riparian-obligate species that nests in densely vegetated flood plain 
areas where cottonwood, willow, box elder, buttonbush, and arrow weed are present (USFWS 1998). 
Generally, this species is found in Sonoran life zones, although it has also been recorded from higher 
elevation in the White Mountains. The factors that are important to Southwestern willow flycatcher habitat 
include distribution and isolation of vegetation patches, hydrology, prey types and abundance, parasites, 
predators, interspecific competition, and environmental factors (NPS 1997). The project area falls outside 
the designated critical habitat for this species (Federal Register 1997). 
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No riparian habitat occurs in the project area. Southwestern willow flycatcher is not expected to nest or 
occur in the project area. 

3.3.12 Yuma clapper rail 

The Yuma clapper rail is a summer resident in cattail and bulrush marshes in the central and southwestern 
portions of the State. It has been reported from the Salt River near the Verde River confluence. A least 
29 individuals were recorded in 1995 along the Gila River west of Phoenix (Witzeman et al. 1997). 

No marsh or other aquatic riparian habitats occur in the project area. Yuma clapper rail is not expected 
to nest or occur in the project area. 

3.3.13 Bald eagle 

In Arizona, bald eagles nest primarily along the Gila, Salt, Verde, and Bill Williams Rivers (USFWS 
1998). Over 200 bald eagles may winter in the State, primarily near lakes and reservoirs. 

Bald eagles are not expected to nest or forage near the project area due to the lack of permanent surface 
water sources such as streams, rivers, or lakes. Bald eagles may occasionally fly over the project area but 
are not expected to occur regularly in the project area. 

3.3.14 Mexican spotted owl 

Suitable habitat for the Mexican spotted owl is generally described as a relatively closed canopy ponderosa 
pine/mixed conifer forest associated with steep canyons or north-facing slopes in the northern and eastern 
portions of the State and with deciduous vegetation in steep canyons in the southern and southeastern 
portions of the State (Ganey and Balda 1994). Populations are scattered and occur in all but the arid 
southwestern portion of the state and most of the lowland riparian zones (USFWS 1998). Outside the 
breeding season, Mexican spotted owls may be found in canyons at lower elevations and have occasionally 
been reported in urbanized park settings in the Phoenix and Tucson metropolitan areas (R.B. Duncan, R.B. 
Duncan and Associates, pers. comm. to SWCA, 1999). 

Mexican spotted owls are not expected to nest in the project area. Their occasional occurrence in winter 
is possible, but highly improbable. 

4.0 FINDINGS/RECOMMENDATIONS 

No federally-listed species are expected to occur regularly in the project area. No additional field work 
is required. However, we recommend species-specific field surveys be conducted for the cactus 
ferruginous pygmy-owl if a federal permit is required. Survey requirements require two consecutive years 
of three surveys per year between January-June.. Sonoran desert tortoise-like scat was observed during 
the field investigation. The desert tortoise is not protected by the ESA, but is considered a species of 
special concern in Arizona. A copy of the desert tortoise handling guidelines are included as Appendix 
A. 

All native shrubs, trees, and cacti are protected under the Native Plant Law. The Arizona Department of 
Agriculture (ADA) must be notified at least 60 days prior to destruction of protected native plants. A copy 
of the notification form to ADA is included as Appendix B. 
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EXECUTIVE SUMMARY 

This interim report presents a current summary of information regarding the 
groundwater system and a preliminary evaluation of the potential response of 
groundwater to pumping for three proposed power plants in the Centennial Wash 
Area. Development and calibration of a groundwater flow model to project 
responses to pumping for the three proposed power plants will be based on the 
findings of this report. 

The region consisting of the Hassayampa Sub-Basin of the Phoenix Active 
Management Area was considered in compiling and reviewing relevant reports and 
data regarding groundwater. Review of that information indicated that focusing 
efforts on a local study area is appropriate within the Hassayampa Sub-Basin. The 
local study area is called the Centennial Wash Area. 

The geologic framework of the Centennial Wash Area was developed starting 
from the extensive work conducted for siting of the Palo Verde Nuclear Generating 
Station and review of drillers’, geologists’ and geophysical logs collected from the 
files of the Arizona Department of Water Resources. In order of oldest to youngest, 
the geologic units identified in the area are: 

0 

0 

0 

0 

0 

0 

0 

Basement Complex - Precambrian granitic and metamorphic rocks 
Bedrock - Tertiary (Miocene) Volcanic-Sedimentary sequence 
Lithologic Zone 1 - Tertiary (Miocene-Pliocene) Indurated Fanglomerate 
(also called the Red Unit) 
Lithologic Zone 2 - Tertiary-Quaternary Lower Silt, Sand and Gravel 
Deposits (also called the Lower Alluvial Unit) 
Lithologic Zone 3 - Tertiary-Quaternary (Upper Pliocene) Palo Verde Clay 
(part of the Middle Alluvial Unit) 
Lithologic Zone 4 - Tertiary-Quaternary Upper Silt Deposits (part of the 
Middle Alluvial Unit) 
Lithologic Zone 5 - Quaternary Upper Sand and Gravel Deposits (part of the 
Upper Alluvial Unit) 
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Lithologic Zone 6 - Quaternary Younger Fan Deposits (part of the Upper 
Alluvial Unit) 

The principal aquifer system and perched water-table aquifers are 
hydrostratigraphic units selected from this geologic framework and consideration of 
available water-level elevation contour maps and hydrographs. The regional, 
principal aquifer system comprises aquifers in the Volcanic-Sedimentary Bedrock 
Sequence, the Red Unit, and the Lower Alluvial Unit. Where the Palo Verde Clay of 
the Middle Alluvial Unit is present, it is a leaky aquitard confining the principal 
aquifer system. Where the Palo Verde Clay is absent and the Upper Silt Deposits of 
the Middle Alluvial Unit are present, the Upper Silt Deposits are also included with 
the principal aquifer system. Where the Palo Verde Clay is present, perched water- 
table aquifers may develop in the overlying Upper Silt Deposits or Upper Alluvial 
Unit with water-level elevations tens of feet higher than those of the underlying 
principal aquifer. 

The Basement Complex and the Palo Verde Clay were identified as boundaries 
to groundwater flow in the Centennial Wash Area. The Basement Complex serves 
as a substantial boundary to groundwater flow both horizontally at the sides of the 
area and vertically as a basement to the area. The Basement Complex rises up 
along the northeast side of the Centennial Wash Area and restricts groundwater 
flow there. The Palo Verde Clay is not as substantial a boundary to flow as the 
Basement Complex, but it is expected to substantially slow the flow of groundwater 
downward from the surface and upward from the principal aquifer system where 
the Basement Complex rises up in the northwestern part of the Centennial Wash 
Area. 

e 
The available data and interpretations for hydraulic parameters such as 

transmissivity and hydraulic conductivity for the Centennial Wash Area were 
compiled and reviewed. The available information for estimating hydraulic 
parameters is sparse. Efforts are ongoing to collect data and estimate hydraulic 
parameters in the vicinity of the proposed power plants. 

Recharge and discharge components of the groundwater system in the 
Centennial Wash Area were identified and preliminary estimates were made as data 
allowed. The recharge components were summarized as: 

0 

0 

0 Infiltration from agricultural operations; 

Groundwater flow in from adjacent areas, 
Infiltration of precipitation and runoff, and 

and included: 

0 West-bound groundwater flow in from the West Salt River Valley beneath 
the Gila River channel near Hassayampa, 
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0 East-bound groundwater flow in from the Harquahala Basin beneath the 
Centennial Wash channel at Mullen’s Cut, 

0 Direct infiltration of precipitation, 

0 

Gila River infiltration, 

0 Hassayampa River infiltration, 

0 Centennial Wash infiltration, 

0 Minor tributary infiltration, 

0 Industrial detention basin infiltration, 

0 Agricultural leaching requirement, and 

0 Arlington Canal transmission losses. 

The discharge components were summarized as: 

0 Groundwater flow out to adjacent areas, 

0 Groundwater flow into the Gila River, 

Evapotranspiration, and 

Wells; 

and included: 

Infiltration of runoff at mountain fronts, 

Southeast-bound groundwater flow out to the Gila Bend Basin beneath the 
Gillespie Basalt flow near Gillespie Dam, 

Direct evaporation from the water table, 

Transpiration from phreatophytes, 

Groundwater flow into the Gila River, 

Agricultural pumping, 

Industrial pumping, 

Domestic pumping, and 

Pumping for livestock watering. 
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The recharge and discharge estimates were assembled into a preliminary groundwater 
budget and the resulting summary was reviewed. Inspection of the preliminary 
groundwater budget indicates that the estimated boundary flows and flows to and from 
the Gila River will require refinement. This conclusion is based on expected overall 
depletions in storage indicated by water-level data and the assumption that the 
agricultural water use estimates are relatively accurate, an assumption that should be 
confirmed 

acre-feet per year (ac.-ft./yr.) of pumping for agriculture in the Centennial Wash Area 
from approximately 1950 to 1980 resulted in water-level declines near pumping centers 
of over 100 feet. During the times of largest drawdowns in the pumping centers, water- 
level elevations in areas a few miles from the pumping centers fluctuated up and down by 
only a few feet. Proposed pumping for the power plants is estimated here at 16,000 to 

Based on the information available to date, it is concluded that approximately 40,000 
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18,000 ac.-ft./yr. Therefore, the response of the groundwater system to pumping for the 
power plants - water-level declines - may be expected to be a fraction (perhaps one third 
to half) of that observed in the past in response to agricultural pumping. 

e 
The conclusions of this interim report should be tested by refining the water budget 

components through model calibration and conducting simulations of 30 years of power 
plant pumping. A model provides for consistent comparison of simulated water level 
elevations with measured water-level elevations (calibration targets) and therefore is a 
more severe test of water budget components than a simple, lumped water balance. The 
available water-level data will provide suitable targets for model calibration. 

In developing the model, agricultural water use characteristics of the area during the 
past 50 years should be further investigated and the relevant water budget component 
estimates should be refined. Estimates of flow to and from the Gila River should be 
refined as part of model calibration. 

To further support and guide the calibration of the model, additional estimates of 
hydraulic parameters should be developed through the conduct of aquifer tests in the 
principal aquifer system at several locations using observation wells, as they are available 
and access can be obtained. The hydraulic parameter estimates resulting from the aquifer 
tests can be incorporated into the model during calibration and can serve as additional 
calibration targets. 

Centennial Wash Area Groundwater 
Interim Report Peter Mock Groundwater Consulting, Inc 



V 

CONTENTS 

EXECUTIVE SUMMARY ............................................................................................... i 

TABLES ......................................................................................................................... vi1 

FIGURES ...................................................................................................................... VI11 

1.0 INTRODUCTION ...................................................................................................... 1 

1.1 PURPOSE ................................................................................................................... 1 
1.2 BACKGROUND ON ARIZONA GROUNDWATER REGULATI0N ...................................... 1 
1.3 THREE PROPOSED POWER PLANTS ............................................................................ 2 
1.4 SCOPE ....................................................................................................................... 4 
1.5 PLAN OF DEVELOPMENT ........................................................................................... 4 

2.0 REGIONAL SETTING .............................................................................................. 6 

2.1 INTRODUCTION ......................................................................................................... 6 
2.2 REVIEW OF RELEVANT REGIONAL STUDIES .............................................................. 6 
2.2 GEOGRAPHY ........................................................................................................... 10 
2.3 GEOLOGY ................................................................................................................ 11 
2.4 CLIMATE ................................................................................................................. 15 
2.5 SURFACE HYDROLOGY ........................................................................................... 16 

2.5.1 Topography ...................................................................................................... 16 
2.5.2 Soils .................................................................................................................. 16 
2.5.3 Surface Flow Characteristics .......................................................................... 17 
2.5.4 Vegetation ....................................................................................................... 19 
2.5.5 Land Use ......................................................................................................... 20 
2.5.6 Summary ......................................................................................................... 22 

2.6 SUBSURFACE HYDROLOGY ..................................................................................... 22 
2.6. I Available Water-Level Elevation Contour Maps ............................................ 22 
2.6.2 Available Hydrograph Data ............................................................................ 25 
2.6.3 Selected Interpretations .................................................................................. 28 
2.6.4 Summary ......................................................................................................... 30 

2.7 SELECTION OF LOCAL STUDY AREA ....................................................................... 31 

3.0 GEOLOGIC FRAMEWORK ................................................................................. 32 

3.1 INTRODUCTION ........................................................................................................ 32 

3.3 APPROACH FOR INTERPRETATION ........................................................................... 32 
3.4 GEOLOGIC CONCEPTUAL MODEL ............................................................................ 33 
3.5 DISCUSSION ............................................................................................................ 35 

4.0 HYDROSTRATIGRAPHIC UNITS ...................................................................... 36 

4.1 INTRODUCTION ........................................................................................................ 36 

4.3 SELECTION OF HYDROSTRATIGRAPHIC UNITS ......................................................... 36 
4.4 DISCUSSION ............................................................................................................ 37 

3.2 SOURCES OF DATA .................................................................................................. 32 

4.2 SOURCES OF DATA .................................................................................................. 36 

April 4, 2000 
Centennial Wash Area Groundwater 

Interim Report Peter Mock Groundwater Consulting, Inc 



vi 

5.0 BOUNDARIES TO GROUNDWATER FLOW ................................................... 38 

5.1 INTRODUCTION ....................................................................................................... 38 
5.2 VERTICAL BOUNDARIES 38 
5.3 HORIZONTAL BOUNDARIES ..................................................................................... 39 
5.4 DISCUSSION ............................................................................................................ 39 

6.0 HYDRAULIC PROPERTIES ESTIMATES ........................................................ 40 

6.1 INTRODUCTION ....................................................................................................... 40 
6.2 SOURCES OF DATA .................................................................................................. 40 

6.4 HYDRAULIC CONDUCTIVITY ................................................................................... 41 
6.5 STORAGE ................................................................................................................ 43 
6.6 DISCUSSION ............................................................................................................ 43 

7.0 RECHARGE AND DISCHARGE ESTIMATES ................................................. 45 

7.1 INTRODUCTION ....................................................................................................... 45 

7.3 APPROACH FOR INTERPRETATION ........................................................................... 46 
7.4 RECHARGE ESTIMATES ........................................................................................... 46 

7.4.1 Groundwater Flow in from Adjacent Areas ..................................................... 47 
7.4.2 Infiltration of Precipitation and Runof ........................................................... 48 
7.4.3 Infiltration from Agricultural Operations ........................................................ 50 

a 
......................................................................................... 

6.3 APPROACH FOR INTERPRETATION ........................................................................... 40 

7.2 SOURCES OF DATA .................................................................................................. 46 

7.5 DISCHARGE ESTIMATES .......................................................................................... 51 
7.5.1 Groundwater Flow out to Adjacent Areas ....................................................... 52 
7.5.2 Evapotranspiration .......................................................................................... 52 
7.5.3 Groundwater Flow into the Gila River ............................................................ 53 
7.5.4 Wells ................................................................................................................. 53 

7.6 DISCUSSION ............................................................................................................ 55 

8.0 WATER BUDGET ................................................................................................... 56 

8.1 INTRODUCTION ....................................................................................................... 56 
8.2 WATER BUDGET ..................................................................................................... 56 

8.2.2 Outjlows ........................................................................................................... 58 
8.2.3 

8.2. I Inflows .............................................................................................................. 56 

Changes in Storage ................................................................................... 58 
8.3 DISCUSSION ............................................................................................................ 58 

9.1 CONCLUSIONS ......................................................................................................... 59 

9.0 DISCUSSION ........................................................................................................... 59 

9.2 RECOMMENDATIONS ............................................................................................... 59 

10.0 REFERENCES ....................................................................................................... 60 

Peter Mock Groundwater Consulting. Inc 

April 4. 2000 
Centennial Wash Area Groundwater 

Interim Report 



vii 

TABLES 

Number Title Page 

1 Phreatophyte Water Use Estimates for 1974 .................................. 19 

2 Estimated Pumping in the Lower Hassayampa Area (USGS) .............. 54 

3 Reported Pumping in the Centennial Wash Area (ADWR) .................. 55 

4 Centennial Wash Area Preliminary Groundwater Budget .................. 57 

Peter Mock Groundwater Consulting. Inc 

April 4. 2000 
Centennial Wash Area Groundwater 

Interim Report 



... 
vi11 

FIGURES 
(All figures are at the end of the report) 

Number Title 

1 

2 Surficial Geology 

Location of Geographic Features and Study Areas 

3 Regional Geologic Cross-Sections 

4 Interpreted Gravity Variations (Complete Bouguer Anomaly) 

5 

6 

Water-level Elevation Contour Map for 1970 

Water-level Elevation Contour Map for 1975 

7 

8 

Water-level Elevation Contour Map for 1982 

Water-level Elevation Contour Map for 1987 

9 Water-level Elevation Contour Map for 1992 

10 Locations of Groups of Wells for Hydrographs 

11 Hydrographs for Wells in the Western Centennial Wash Area 

12 

13 

Hydrographs for Wells in the Eastern Centennial Wash Area 

Hydrographs for Deep Wells in the Palo Verde Hills Area 

14 

15 

Hydrographs for Shallow Wells in the Palo Verde Hills Area 

Hydrographs for Wells in the Southern Tonopah Desert Area 

16 Hydrographs for Wells in the Arlington Valley Area 

17 Hydrographs for Wells in the Hassayampa Area 

18 Hydrographs for Wells in the I- 10 - Buckeye-Salome Rd. Corridor 

19 Area Selected for Local Model Study 

20 Estimated Elevations of the Top of the Basement Complex 

Peter Mock Groundwater Consulting, Inc 

April 4,2000 
Centennial Wash Area Groundwater 

Interim Report 



ix 

21 

22 

23 

24 

FIGURES (continued) 

Estimated Elevations of the Top of the Tertiary Volcanic-Sedimentary 
Bedrock Sequence 

Estimated Elevations of the Top of the Red Unit 

Estimated Elevations of the Top of the Lower Alluvial Unit 

Estimated Elevations of the Top of the Palo Verde Clay 

Peter Mock Groundwater Consulting, Inc 

April 4,2000 
Centennial Wash Area Groundwater 

Interim Report 



1 

1.0 INTRODUCTION 

1.1 Purpose 

The goal of the work discussed in this interim report is to qualitatively evaluate the 
potential response of groundwater to pumping for three proposed electrical power 
generation facilities (power plants) south of the Palo Verde Nuclear Generating Station 
(PVNGS) west of Phoenix, Arizona. In support of addressing this goal, the following 
objectives were selected: 

1. 

2. 
3. 
4. 
5 .  

6 .  

Review relevant reports on groundwater for the region surrounding the proposed 
power plants, 
Select a local model study area, 
Review in detail the available reports and data for the local model study area, 
Characterize the groundwater resources of the local model study area, 
Qualitatively evaluate the response of the groundwater in the local model study 
area to pumping for the proposed power plants, and 
Develop the technical foundation for development of quantitative calculations of 
groundwater response to the proposed power plant pumping. 

This interim report addresses the first five objectives stated above. The development 
of a computer simulation model of the groundwater in the local model area to address the 
sixth objective has begun with technical input from the Arizona Department of Water 
Resources, Maricopa County, and representatives and technical consultants to the 
proposed power plant companies. The development and results of that model will be 
presented in a separate document. 

1.2 Background on Arizona Groundwater Regulation 

The following discussion of potential groundwater use by the three proposed power 
plants requires some background on terms derived from groundwater regulations in 
Arizona. This subsection is a preliminary effort at providing definitions of these terms, 
but does not purport to be a legal analysis. Instead, this subsection is a generalized 
collection of definitions found in publicly available sources and commonly used in 
discussions of water use by the proposed power plants. Legal counsel should be 
consulted for interpretation of Arizona’s statutes for a specific situation. 

Groundwater rights within Active Management Areas (AMAs) are subject to the 
Arizona Groundwater Management Act of 1980 (GMA) and are quantified and enforced 
by the Arizona Department of Water Resources (ADWR). All of the proposed power 
plants are within the Phoenix Active Management Area (PhxAMA). All of the power 
plants have acquired rights to pump groundwater through purchase of farmlands with 
associated groundwater rights. 
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Irrigation grandfathered rights (IGRs) within the AMAs are calculated by ADWR 
based on the GMA as follows: “multiply the water duty acres for each farm within the 
farm unit by the irrigation water duty for the farm unit and divide that amount by the 
number of irrigation acres in the farm.. .” (ADWR, 1998 - page 76). Irrigation water duty 
or water duty is “the amount of water in acre-feet per acre that is reasonable to apply to 
irrigated land in a farm unit during the accounting period as determined by the [ADWR] 
director.. .” [underlining added] (ADWR, 1998 - page 54). An acre-foot (ac.-ft.) is a 
volume unit commonly used in Arizona that amounts to 325,85 1 gallons of water. Water 
duty acres are ”. . .the highest number of acres in the farm, taking rotation into account, 
which were legally irrigated in any one year in the five years preceding January 1, 1980 
. . .”[underlining added] (ADWR, 1998 - page 76). The irrigation acres are “. . .the acres 
in the farm which were legally irrigated at any time during the five years preceding 
January 1, 1980.. .” [underlining added] (ADWR, 1998 - page 76). Note that the water 
duty changes with the accounting period while the other quantities are fixed based on the 
data from 1975- 1980. ADWR institutes plans to reduce agricultural water use by 
adjusting the amount reasonable to apply to irrigated land in each 1 0-year management 
plan period (1 980-1 990, 1990-200, etc.). 

An IGR can be conveyed for non-irrigation use, specifically an “. . .industry engaged 
in the generation of electrical energy for the purpose of electrical energy generation ...” 
(ADWR, 1998, page 86). The right after conveyance is called a Type I non-irrigation 
grandfathered right (or, informally, a Type I right) and amounts to the lesser of the IGR 
or . . .”three acre-feet per year multiplied by the number of water duty acres in the farm in 
which the acre to which the right is appurtenant is located divided by the number of 
irrigation acres in the farm” (ADWR, 1998 - Page 87). Although the applicability of 
protocols for determining the Type I rights are to be evaluated by legal counsel, the 
general process is to allow three ac.ft. per acre per year (ac.-ft./ac.-yr.) of farmland 
purchased by the power companies. 

By foreseeing the purchases of agricultural lands for other uses with urban growth, 
and instructing ADWR to reduce water rights from a typical range of four to six ac.ft./ac.- 
yr. down to three ac.ft./ac.-yr. upon conveyance, the GMA instituted a long-term plan to 
reduce groundwater use by agriculture. The GMA, through ADWR, limits the maximum 
permissible pumping by the proposed power plants to their conveyed Type I rights. With 
this background in mind, the potential groundwater use by the proposed power plants is 
summarized below. 

1.3 Three Proposed Power Plants 

The three proposed power plants would connect to a new switchyard south of 
PVNGS called the Palo Verde South Switchyard. The three proposed power plants are: 

0 The Mesquite Power Project proposed by Sempra Energy Resources, 
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The Arlington Valley Energy Project proposed by Duke Energy North America, 
and 

The Combined Cycle Power Plant Project (informally known as the Redhawk 
Plant) proposed by Pinnacle West Energy Corporation. 

All three power plants will be new combined cycle facilities that generate electrical 
power primarily from combustion of natural gas, but also use residual heat to create 
steam and generate electrical power from the steam as well. All of the proposed facilities 
will be built in 500-megawatt (MW) units. 

The Mesquite Power Project proposed by Sempra Energy Resources comprises two 
500-MW units completed by 2003, depending on the completion of the Palo Verde South 
Switchyard (Sempra Energy Resources, 2000). The project owns options to purchase 
approximately 2,990 acres of farmland with approximately 15,000 ac.-ft./yr. of IGR. The 
conveyance at a rate of 2.67 ac.-ft./ac.-yr. (less than three ac.-ft./ac.-yr. due to the number 
of acres irrigated during the historical period) would result in a Type I right of 7,990 ac.- 
ft./yr. Based on operational plans, the proposed project is expected to have a water 
demand of approximately 7,500 ac.-ft./yr. Pumping on the acquired land for irrigation 
since 1983 ranged from zero to 3,400 ac.-ft./yr. and averaged 700 ac.-ft./yr. (ADWR, 
1999b), an amount that is well below the IGR or conveyed Type I rights. 

The Arlington Valley Energy Project proposed by Duke Energy North America 
comprises two 500-MW units. Maximum estimated water demand at build out is 
estimated to equal the conveyed Type I rights (ARCADIS Geraghty & Miller, 1999). 
Duke Energy North America acquired 2,400 acres of farmland with six IGRs. The total 
of the IGRs for 1999 was 11,200 ac.-ft./yr., which was obtained by applying varying 
water duties to lands totaling 2,272 acres. Conveyance to a Type I right at three ac.- 
ft./ac.-yr. would amount to 6,817 ac.-ft./yr. Pumping on the acquired land for irrigation 
since 1983 ranged from 1,700 ac.-ft./yr. to 7,400 ac.-ft./yr. and averaged 4,000 ac.-ft./yr. 
(ADWR, 1999b), an amount that is well below the IGR or conveyed Type I rights. 

* 
The Combined Cycle Power (Redhawk) Plant proposed by Pinnacle West Energy 
Corporation comprises four 500-MW units built one at a time and completed between 
late 2000 and 2007 (Hargis+Associates, Inc., 1999 - page 1). Maximum estimated water 
demand at build-out is 13,300 ac.-ft./yr. The projected water supply will be 90 to 95 
percent effluent purchased from PVNGS (1 1,970 to 12,640 ac.-ft./yr.). Negotiations for 
the effluent delivery between PVNGS and Pinnacle West Energy Corporation continue at 
this writing (April 2000). Pinnacle West Energy Corporation purchased 1,119 acres of 
farmland with IGRs that will convey to Type I rights amounting to approximately 3,356 
ac.-ft./yr. Groundwater demand for the Redhawk Plant is expected to be 660 to 1,330 
ac.-ft./yr., given expected effluent deliveries, but permissible maximum under state law 
will be the Type I right (approximately 3,360 ac.-ft./yr.). Pumping on the acquired land 
for irrigation since 1983 has ranged from 1 ac.-ft./yr. to 2,500 ac.-ft./yr. and averaged 600 
ac.-ft./yr. (ADWR, 1999b), an amount that is well-below the IGR or conveyed Type I 
rights. 
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Together, the three power plants have acquired 6,509 acres of farmlands with 3 1,200 
ac.-ft./yr. of IGRs. Conversion of these IGRs to Type I rights would result in a maximum 
permissible groundwater withdrawal by all three plants of 18,167 ac.-ft./yr. Projected 
actual groundwater demand for the three plants is 15,600 ac.-ft./yr. 

In summary, the groundwater use by the three power plants is projected to range 
between approximately 16,000 ac.-ft./yr. (estimated demand) and 18,000 ac.-ft./yr 
(maximum permissible under Arizona state law). Pumping on the lands acquired by the 
power plants since 1983 has ranged from 1,700 ac.-ft./yr. to 11,500 ac.-ft./yr. and 
averaged 5,100 ac.-ft./yr. (ADWR, 1999b). If irrigated agriculture were to resume at 
historical levels (1950s, 1960s and 1970s) on the farmlands acquired by the power plants, 
the groundwater pumping would range between approximately 20,000 and 40,000 ac.- 
ft./yr. 

1.4 Scope 

This interim report is based on the data and reports available to Peter Mock 
Groundwater Consulting, Inc. (PMGC) as of this writing (April 2000). Additional data 
are expected in the next few months from aquifer testing, water-quality sampling and 
analysis, water-level measurement and drilling programs initiated by Sempra Energy. 
Aquifer testing and drilling programs initiated by Pinnacle West Energy Corporation are 
expected to provide additional data in the next few months as well. 

As mentioned above, the Hassayampa Sub-Basin of the PhxAMA is considered a 
useful area for the regional evaluation of groundwater flow and logical, considered 
selection of a local model study area. Specifically, the local model study area only needs 
to enclose an area surrounding the proposed power plant properties out to obvious 
boundaries to groundwater flow or distances containing distinctive groundwater 
occurrence and flow conditions. From evaluation of reports and interpretations presented 
in existing reports for the regional area, a local model study area was selected here and 
detailed interpretations were limited to that area. For completeness, data within a small 
margin around the local model study area (one to two miles) were also considered. 

Water quality is not considered in this report at this time. However, data were noted 
in the references reviewed here upon which interpretations could be made at a later time 
concerning the distribution of inorganic chemical constituents in groundwater. 

1.5 Plan of Development 

This Section 1 has been an introduction to the work described in this interim report. 
Section 2 is a discussion of relevant geologic and hydrologic reports from a regional 
perspective (for the Hassayampa Sub-Basin of the PhxAMA) and selection of a local 
model study area (the Centennial Wash Area). Section 3 is a geologic framework for the 0 
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Centennial Wash Area, which serves as the foundation for the identification of 
hydrostratigraphic (groundwater flow) units presented in Section 4. Section 5 is a 
description of the hydrologic boundaries to the Centennial Wash Area while Section 6 
provides estimates of hydraulic properties of the hydrostratigraphic units in the 
Centennial Wash Area. Section 7 provides estimates of inflow and outflow components 
of the groundwater budget in the Centennial Wash Area, which are used in Section to 
construct a preliminary, overall groundwater flow budget for the Centennial Wash Area. 
Section 9 is a discussion of the report as a whole - summary of findings, conclusions 
drawn, and recommendations for future work, while Section 10 presents citations for 
documents referred to in Sections 1 - 9. 
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2.0 REGIONAL SETTING 

2.1 Introduction 

For this interim report, the extent of regional consideration is defined by the 
Hassayampa Sub-Basin of the PhxAMA defined by ADWR (Figure 1). To the extent 
that previous geologic or hydrologic studies investigated and reported on areas including, 
adjacent to, or overlapping with the Hassayampa Sub-Basin, they were considered 
relevant to this study. This section on regional setting is divided into subsections on 
review of relevant studies, geography, geology, climate, surface hydrology, subsurface 
hydrology, and selection of a local study area. 

2.2 Review of Relevant Regional Studies 

This subsection presents a review of the primary geology and hydrology studies of 
the region. There have been numerous studies of areas including or overlapping with 
portions of the Hassayampa Sub-Basin. However, none focused on the area acquired for 
the proposed power plants, a situation which requires extraction of relevant information 
from each study and synthesis for the Hassayampa Sub-Basin. In the subsection, the 
scope of each relevant study is briefly described, followed by an assessment of the 
particular relevance of the study to this effort. The review is presented in chronological 
order based on publication date. 

The U.S. Geological Survey (USGS) of the U.S. Department of the Interior conducted 
the first regional study of groundwater conditions in the Lower Hassayampa Area (Stulik, 
1974). The study area for that report is approximately the lower half of the Hassayampa 
Sub-Basin of the PhxAMA. See Figure 1 for the locations of the Lower Hassayampa 
Area in relation to the Hassayampa Sub-Basin. As reported in Stulik (1 974), the USGS 
compiled a field inventory of wells in 1968, collected drillers logs, measured water-levels 
and well discharges during the period 1968 to 1973, and collected water-quality samples 
for analysis of inorganic constituents. Of particular interest to this study is that the report 
includes a map of surficial geology and subsurface geologic interpretations by M.E. 
Cooley, a map of irrigated areas interpreted from a 1968 aerial photograph, a water-level 
elevation contour map for 1970, and estimates of groundwater pumping separated 
between what Stulik (1974 - Plate 1) defined as the Centennial and Tonopah- 
Hassayampa areas. See Figure 1 for the dividing line between these two areas. 

Two closely related studies characterized groundwater conditions in a corridor along 
the Salt and Gila Rivers from 23rd Avenue to Gillespie Dam. Both Water Development 
Corporation (Halpenny and Greene, 1975) and Water Resources Associates, Inc. (1 975) 
prepared reports for NUS Corporation concerning the potential impacts of water use by 
the then proposed Palo Verde Nuclear Generating Station (PVNGS) on the regional water 
resources. Both reports provided water balances for the study corridor for 1974 and 
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projections of water balances in 5-year intervals forward to the year 2000. Relevant to 
this study are estimates of surface water flows, effluent discharges from the City of 
Avondale, City of Tolleson and City of Phoenix 23‘d and 91” Avenue Wastewater 
Treatment Plants, channel seepage losses/gains, consumptive use of crops in Arlington 
Canal Company lands and discharge to phreatophytes. 

The USGS published an update to Stulik’s (1 974) report (Stulik and Laney, 1976) 
that is in the typical format of USGS and ADWR “Ground-Water Conditions” map 
reports. The report covers the USGS Lower Hassayampa Area of Stulik (1974) and 
presents water-level measurements for 1975, water-level change maps for 1970 - 1975, 
and specific conductance (related to total dissolved solids) and fluoride measurements for 
1975. The report also presents irrigated acreages for 1974 based on Arizona Crop and 
Livestock Reporting Service data checked in the field by the USGS. A supplement was 
published for this report containing the basic data used for the report (USGS, 1976). 

The Soil Conservation Service (SCS) of the US .  Department of Agriculture mapped 
soils over the central part of Maricopa County in the 1960s and 1970s (SCS, 1977). Of 
relevance to this study are descriptions of surficial geologic materials and aerial 
photography used as bases for presenting the detailed maps of the soil units. The lands 
prepared for irrigation in 1973 are visible in the aerial photographs. 

Between 1978 and 1980, Fugro (1 978, 1980) investigated the geology and 
groundwater conditions in the vicinity of the then-proposed PVNGS for the Arizona 
Nuclear Power Project. The scope of their studies extended for tens of miles around the 
PVNGS. Surficial geology was mapped for the entire Lower Hassayampa Area of Stulik 
(1974) and beyond. Over 70 borings were drilled to depths of 200 to 600 feet, borehole 
geophysical logs were run in the boreholes, and gravity and seismic surveys were 
conducted. The report further summarized interpretations of two pumping tests (of a 
deep irrigation well and of a shallow test well), interpretations of numerous slug/bail tests 
of the borings and laboratory tests of permeability for core samples from the borings. 

The USGS published a report for the “Hassayampa Area” in 1980 (Sanger and Appel, 
1980), but it addressed only the area north and east of the Belmont Mountains. See 
Figure 1 for the location of the Hassayampa Area as defined by Sanger and Appel(l980). 
The focus of the study was primarily far to the north of the Hassayampa Plain in the 
vicinity of the Town of Wickenburg. Six water-level measurements (and observations of 
three dry holes) for 1976-1 977 in the Hassayampa Plain were presented, but were 
considered insufficient to contour. One water-quality sample in the Hassayampa Plain 
was analyzed for inorganic constituents. 

The AD WR Basic Data Unit assumed the work of preparing groundwater conditions 
map reports from the USGS in 1980. ADWR began with a study of the Harquahala 
Basin by Graf (1 980). Water-level measurements and results of inorganic water-quality 
analyses are presented for 1979- 1980. That report has significance to this study in that 
the Harquahala Basin is adjacent to the Hassayampa Sub-Basin on the west and boundary 
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conditions between the two basins for 1979-80 can be inferred from water-level elevation 
contour maps. 

ADWR’s Basic Data unit developed a groundwater conditions map report in 198 1 for 
the Gila Bend Area (Sebenik, 198 1). Water-level measurements and results of inorganic 
water-quality analyses are presented for 1979. Another groundwater conditions map 
report for the Gila Bend Basin was completed and published by ADWR Basic Data Unit 
in 1996 (Rascona, 1996). Water-level measurements and results of inorganic water- 
quality analyses were presented for 1993 along with hydrographs and water-level change 
maps. These reports have significance to this study in that the Gila Bend Basin is 
adjacent to the Hassayampa Sub-Basin on the south and boundary conditions between the 
two basins for 1979 and 1993 can be inferred from the water-level elevation contour 
maps. 

In 1984, Water Development Corporation (Halpenny, 1984) published the first study 
dedicated solely to the “waterlogging” problem in the vicinity of the Town of Buckeye. 
The waterlogging problem comprises depths to water of 4 to 10 feet and increasing 
salinity within Buckeye Water Conservation and Drainage District. The increasing base 
flow of the Gila River was identified as the major cause of the waterlogging. This report 
extracted and expanded on previous reports for the Buckeye area by this same author 
(Halpenny and Greene, 1975, 1977; Halpenny, 1982a,b; Halpenny, 1983) with a focus on 
the waterlogging problem. Of relevance to this study is the summary of the Buckeye area 
reports up to 1984 and a December 1983 water-level elevation contour map. 

Long (1 983) prepared a groundwater conditions map report for ADWR’s Basic Data 
Unit that expanded on the works of Stulik (1 974) and Stulik and Laney (1 976). This 
report addressed the entire Hassayampa Sub-Basin of the then newly created PhxAMA. 
The area also included much of what Sanger and Appel(l980) had called the 
Hassayampa Area, but excluded the Wickenburg area. See Figure 1 for the locations of 
these areas relative to the Hassayampa Sub-Basin. Long (1 983) presented maps of water- 
level elevation contours and inorganic water-quality analyses results for 1982, along with 
hydrographs (1 950 to 1982) and a water-level change map for the period 1970 to 1982. 
The water-level elevation contour map included data points and separately addressed the 
principal regional aquifer and a regional of shallower groundwater (“perched water”) 
beneath PVNGS. Long (1 983) also presented pumping estimates for the Lower 
Hassayampa area for the period 1973 to 198 1. Unlike the previous USGS studies (Stulik, 
1974; Stulik and Laney, 1976), irrigated area estimates were not presented. A 
supplement was published for this report containing the basic data used for the report 
(ADWR, 1983). 

A groundwater conditions map report for the adjacent PhxAMA, minus the 
Hassayampa Sub-Basin, was published by the ADWR Basic Data Unit using data 
collected in 1982 (Reeter and Remick, 1986). Of relevance to this study are the plotted 
individual water-level elevation data points and interpreted contours, which assist in 
evaluating the flow of groundwater into the Hassayampa Sub-Basin from the east beneath 
the Gila River channel. 
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Errol L. Montgomery & Associates, Inc. (1 986, 1988) performed a study of 
waterlogging in the Buckeye area for the PhxAMA of ADWR in the 1980s. The first 
report (Montgomery, 1986) compiled and evaluated historical data and the second report 
(Montgomery, 1988) used water budget models to evaluate conditions as of 1985 and 
project conditions into the future under various scenarios for the area along the Salt and 
Gila Rivers from 23'd Avenue to Gillespie Dam. The scope of this study was reminiscent 
of that of the work reported on by Halpenny and Greene (1 975) and Water Resources 
Associates, Inc (1975) in the early 1970s, but the emphasis of the work in the 1980s was 
on depths to water of 4 to 10 feet in the Buckeye area that were impacting agricultural 
production and the applicability of a tax on pumping imposed by the Groundwater 
Management Act of 1980. The study by Montgomery (1 986,1988) was comprehensive 
and relevant to this study in that water budgets were computed (with detailed 
groundwater and surface water flow components) for the Arlington area for 1985 
conditions. In addition, several dozen shallow piezometers were installed and water-level 
elevation data were collected in March 1987. 

Halpenny and Halpenny (1 988) reported on the first comprehensive assessment of 
groundwater resources in the Hassayampa Plain. See Figure 1 for the location of the 
alluvium of the Hassayampa Plain investigated by Halpenny and Halpenny (1988). 
Based on inspection of water-level and stream-gaging data from the USGS and ADWR, 
and from the findings of nine new test holes (approximately 1200 feet deep) and aquifer 
tests of three new test wells and an existing well, Halpenny and Halpenny (1 988) 
estimated the flux of that portion of the groundwater flow leaving the Hassayampa Plain 
east of the Belmont Mountains and south to the Buckeye area. Halpenny and Halpenny 
(1 988) defined the subsurface geology of the Hassayampa Plain for the first time and 
developed a water-level elevation map for 1987 that they compared to that of Long 
(1 983) and a map developed by the U.S. Bureau of Reclamation in 1945. 

Investigations of the Hassayampa Landfill Federal Superfund Site began in the 1980s 
and remedial action (four wells pumping a total of 7 gallons per minute (gpm) followed 
by air stripping treatment, followed by deep injection) for volatile organic compounds in 
shallow groundwater began March 1994. Hydrogeologic data for the Hassayampa 
Landfill Site are presented in reports by Errol L. Montgomery & Associates, Inc. (1 994, 
1998). They defined the local geology, ran pumping tests and monitored water levels. 
This work is relevant to this study in that detailed data are available to assist in 
interpreting the shallow (less than 300 feet below land surface [bls]) geology and 
groundwater flow in this area. 

The most recent product of the ADWR Basic Data Unit in terms of groundwater 
conditions maps for the region is that of Hammett and Herther (1 995). These maps cover 
the complete PhxAMA, including the Hassayampa Sub-Basin and present water-level 
measurements and inorganic water-quality data collected in 1992. A draft set of similar 
groundwater conditions maps using data from 1997 is being prepared by ADWR at this 
writing (April 2000). 
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In summary, there have been substantial studies completed since the 1970s of 
portions of the Hassayampa Sub-Basin. Each had a specific focus and none focused on 
the pumping along the north side of Centennial Wash. However, the assembled reports 
for these studies comprise a foundation for interpreting groundwater flow conditions in 
this area and selecting a local study area. The remaining subsections of this section 
extract relevant information from the previous regional studies as necessary to assist in 
selecting a local study area. 

2.2 Geography 

A brief overview of geography is provided here to assist the reader in developing a 
familiarity with the general features of the region. Topography, landmarks, and locations 
of the proposed power plant properties and named areas are discussed in this subsection. 
Figure 1 summarizes many of the features discussed in this subsection. 

The Hassayampa Sub-Basin is the focus of this study. The Harquahala Basin bounds 
it on the west, the West Salt River Valley Sub-basin bounds it on the east, and the Gila 
Bend Basin bounds it on the south. The McMullen Valley Basin and the northern portion 
of the Hassayampa Basin bound it on the north. The Sub-Basin boundaries are 
dominated by mountain ranges. The Gila Bend and Buckeye Mountains are on the south, 
The White Tank Mountains are on the East. The Vulture Mountains form the northern 
boundary of the Sub-Basin. The Belmont Mountains and Palo Verde Hills traverse the 
Sub-Basin from the northwest to southeast. 

Interstate Highway 10 (1-10) traverses the Sub-Basin from west to east, as does the 
Buckeye-Salome Road and a major natural gas pipeline. The Gila River, Hassayampa 
River, Centennial Wash, and Jackrabbit Wash are the primary drainages of the Sub- 
Basin. Dickey and Winters Washes are a few of the many small tributaries to Centennial 
Wash. 

PVNGS and the three proposed power plants are located in the south central portion 
of the Hassayampa Sub-basin. The towns of Palo Verde, Hassayampa, and Arlington are 
also located in the south central area. The towns of Wintersburg and Tonopah are located 
in the north and west areas of the Sub-basin. The Hassayampa Landfill is located just to 
the northwest of the Town of Hassayampa. The town of Buckeye is outside of the Sub- 
Basin on the eastern edge of the map shown in Figure 1. 

Study areas of the various investigators described in the previous subsection include 
the Hassayampa and Lower Hassayampa Areas of the USGS, the Centennial and 
Tonopah-Hassayampa Areas of the USGS, and the Hassayampa Plain of Halpenny and 
Halpenny (1988). 
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2.3 Geology 

The geology of the region can be interpreted from surficial mapping and analysis of 
subsurface data such as drill cuttings within the framework of structural geology 
principles. The region has experienced dramatic geologic forces moving rocks thousands 
of feet relative to their starting positions. The time-sequence and typical processes 
involved in the geologic events is important for gaining an understanding the current 
distribution of geologic materials at the surface and in the subsurface. Reports by the 
Arizona Geological Survey (AGS), USGS, Fugro, Water Development Corporation 
(Leonard Halpenny), and hydroGEOPHYSICS are the basis for the discussion in this 
section. 

The primary subsurface geologic descriptions of the area were presented by M.E. 
Cooley (Stulik, 1974) and Fugro (1 978, 1980). Typical current nomenclature for alluvial 
sediments developed by the USGS and ADWR from earlier U.S. Bureau of Reclamation 
definitions for the adjacent East and West Salt River Valley Sub-Basins (see Corkhill and 
others [ 1993 - page 161 for a recent synthesis) are also considered relevant and are used 
for comparison although they are not discussed separately here. 

AGS (Reynolds, 1988) developed a current map of surficial geology for Arizona that 
includes the region of interest here. The Hassayampa Sub-Basin is located in the Basin 
and Range tectonic province (Kamilli and Richards, 1998) where steep vertical breaks in 
the earth's crust produce elongated mountain ranges and intervening sediment-filled 
basins. Figure 2 is a map of surficial geology modified from Reynolds (1 988) with 
updates found in Kamilli and Richard (1 998). The White Tank Mountains are aligned 
north to south while the remaining mountain ranges and groups of isolated rock 
exposures are typically aligned N40"W. Precambrian rocks (look for rXg in Figure 2) - 
primarily granite-gneiss and minor metamorphosed sedimentary types - are exposed in 
the White Tank Mountains, Belmont Mountains, Buckeye Hills, and portions of the Gila 
Bend Mountains and Palo Verde Hills. Tertiary rocks (Tsv) - primarily igneous extrusive 
(volcanics: rhyolite to andesite to basalt flows and tuffs) and minor sedimentary rocks 
(gray arkosic, white tuffaceous and red-brown mixed sediment conglomerates) - 
dominate the Palo Verde Hills and portions of the White Tank Mountains, Belmont 
Mountains and Gila Bend Mountains. Quaternary igneous extrusive rocks (QTb) - two 
basalt cones - rise above and are interbedded with fluvial sediments along the Gila River 
near Hassayampa (the Arlington Basalt Flow) and at Gillespie Dam (the Gillespie Basalt 
Flow). Exposures of granite and gneiss are key points to note, as they are substantial 
barriers to groundwater flow in this area. Examples of granite or gneiss exposures are the 
White Tank Mountains, the southeast extension of the Belmont Mountains at the junction 
of the Hassayampa Plain and Lower Hassayampa Areas, the south boundary of the 
Centennial Wash area in the Gila Bend Mountains and the northwest end of the Palo 
Verde Hills. 

M.E. Cooley of the USGS developed the geologic map and organization of geologic 
units for the Lower Hassayampa Area presented in Stulik (1 974 - Page 7 and Plate 1). 
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Drillers’ logs are presented as an appendix with interpreted divisions of the units 
encountered in each well. At the time of that writing ( Stulik, 1974 - page 7), M.E. 
Cooley divided the geologic materials of the area into: 

0 Volcanic rocks 
Valley-fill deposits 

0 Stream and flood-plain alluvium 

Crystalline and consolidated sedimentary rocks 

The crystalline and consolidated sedimentary rocks were reported by Stulik (1 974) to 
be dominated by gneiss and granite. The volcanic rocks were reported to be dominated 
by rhyolitic to andesitic tuffs overlain by andesitic to basaltic flows. The valley-fill 
deposits were reported to be weakly cemented sand, silt and clay with minor gravel and 
basalt flows. Consideration of current USGS and ADWR nomenclature would likely 
result in assignment of Cooley’s valley-fill deposits to the Red Unit, Lower Alluvial Unit 
and Middle Alluvial Unit (see Corkhill and others, 1993). The stream and flood-plain 
alluvium were reported to be primarily unconsolidated gravel, sand and silt. 
Consideration of current USGS and ADWR nomenclature would likely result in 
assignment of the Cooley’s stream and flood-plain alluvium to the Upper Alluvial Unit 
(see Corkhill and others, 1993). 

Fugro (1 978, 1980) presented surficial geology maps, geophysical surveys and 
numerous geologic cross-sections for the area in and surrounding the PVNGS property. 
Figure 3 presents the central portions of the two regional geologic cross sections 
presented by Fugro (1 978). They defined a framework for the geology that is more 
detailed than the general framework used by the USGS and ADWR for groundwater 
studies in adjacent alluvial basins: Basement Complex, Red Unit, Lower Alluvial Unit 
(LAU), Middle Alluvial Unit (MAU), and Upper Alluvial Unit (UAU). See Corkhill and 
others (1993) for a review of the current USGS and ADWR nomenclature. Fugro’s 
(1 980) definitions were based on observations and measurements for over 70 boreholes 
ranging from 200 to over 600 feet. The measurements included geotechnical parameters, 
particle size, natural gamma radiation and magnetic orientation reversals. Fugro (1 978 - 
Figure 2.5-19) defined a geologic framework for the vicinity of the PVNGS, as follows in 
order of decreasing age: 

Basement Complex - Precambrian granitic and metamorphic rocks. 

Bedrock - Tertiary (Miocene) Volcanic-Sedimentary Sequence 

Lithologic Zone 1 - Tertiary (Miocene-Pliocene) Indurated Fanglomerate (Red 
Unit) 

Lithologic Zone 2 - Tertiary-Quaternary Lower Silt, Sand and Gravel Deposits 
(LAU) 
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Lithologic Zone 3 - Tertiary-Quaternary (Upper Pliocene) Palo Verde Clay 
(MAU) 

Lithologic Zone 4 - Tertiary-Quaternary Upper Silt Deposits (MAU) 

Lithologic Zone 5 - Quaternary Upper Sand and Gravel Deposits (UAU) 

0 Lithologic Zone 6 - Quaternary Younger Fan Deposits (UAU) 

Halpenny (1 984 - page 4-2) notes that depth to bedrock (probably Basement 
Complex) increases beneath the Buckeye Area from exposures in the Buckeye Hills on 
the south side of the Gila River to the north and that there is a clay layer between 200-250 
and 500-700 feet. This clay is likely the MAU. Water-bearing sands and gravels occur 
above and below this clay layer. These sands and gravels are likely the UAU and LAU, 
respectively. Halpenny (1 984 - page 4-3) hypothesized a long shallow lake on an east- 
west axis through the Buckeye Valley and a more northward (2 miles) alignment of the 
Gila River in the past (page 4-1). 

Long (1 983) adopted the USGS convention of UAU, MAU, LAU and described their 
extents based on the Fugro (1 978, 1980) work for PVNGS and drillers’ logs. Of 
particular interest is Long’s (1983 - Sheet 1) note that the Palo Verde Clay may be 
present south of PVNGS along Centennial Wash. 

Montgomery (1 986) applied the division of UAU, MAU and LAU to the Arlington 
Valley. Their cross-section A- A’ interprets the UAU as approximately 100 feet thick, 
the MAU as approximately 250 feet thick and the LAU as greater than 550 feet thick 
along the Arlington Canal on the west edge of the Arlington Valley 

Halpenny and Halpenny (1 988) defined the geology of the Hassayampa Plain with a 
two-part division: Older Alluvium (QTs - Quaternary-Tertiary Sand, Gravel and 
conglomerate) and Younger Alluvium (Qs - Quaternary Silt, Sand and Gravel). They 
note (page 4-9) that in the Hassayampa Plain, both the Younger and Older Alluvium were 
deposited as “mountain-front outwash” (proximal alluvial fan depositional systems) and 
that there is not an incised channel in the Older Alluvium aligned with the Hassayampa 
River and filled with Younger Alluvium. Halpenny and Halpenny (1 988) further 
conclude that this is an indication that the Hassayampa was never a through-flowing 
stream south of the Vulture Mountains front and that its flow has always sunk into the 
ground throughout the period during which the Older and Younger Alluvium were 
deposited. Halpenny and Halpenny (1 988 - page 4- 10) reported on a distinctive unit 
above bedrock, but below the Older Alluvium, which he terms “bedrock rubble”. This 
material was characterized by Halpenny and Halpenny (1 988 - page 4- 10) as fractured 
mountain-front outwash - highly angular fragments of granite, gneiss, andesite, rhyolite 
and basalt with very little to no sand and little rounded gravel. 
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The base of the Older Alluvium is greater than 1,200 feet below land surface at six of 
the nine test holes reported by Halpenny and Halpenny (1988 - page 4-1 l), an 
observation which he reports confirms depth to bedrock model estimates of 1,600 to 
3,200 feet bls made by the University of Arizona. Although the Older Alluvium is more 
consolidated than the Younger Alluvium, it nonetheless produces thousands of gpm of 
water to wells. The Older Alluvium is a friable gray to light buff conglomerate of 
rounded gravel and cobbles with some coarse sand and no silt or clay where it is exposed 
in washes that cross Palo Verde Road in Township 3 North. This is consistent with the 
geologists’ logs of the test holes presented in Halpenny and Halpenny (1 988 - Appendix 
2). The Younger Alluvium is primarily sand and silt at the surface and in places this 
material turns into dust so deep that automobiles become stuck in it (Halpenny, 1988- 
page 4-12). Below 20 to 40 feet, the Younger Alluvium is indistinguishable from the 
Older Alluvium in drill cuttings (slightly silty/clayey sandy gravel rotary drilling returns). 
The Older Alluvium is likely LAU and the Younger Alluvium is likely UAU. 

Errol L. Montgomery and Associates, Inc. (1 994, 1998) defined the shallow geology 
of the Hassayampa Landfill near the north end of the Arlington Basalt Flow. The 
Arlington Basalt was encountered between 60 and 80 feet bls, which coincides with the 
highest water levels at the site. The Palo Verde Clay was encountered at a depth of 
approximately 260 feet below the site. Between the Arlington Basalt and the Palo Verde 
Clay, the UAU was divided into an upper Unit A (75- 105 feet bls - dominated by clayey 
silt and silt clay layers) and a lower Unit B (1 05-260 feet bls - comprising interbedded 
silt-clay and sandy gravel layers). 

The available gravity data for the Centennial Wash area were compiled and evaluated 
recently by hydroGEOPHYSICS (2000). Figure 4 is a specialized plot of gravity 
variations across the area called the Complete Bouguer Anomaly (CBA). In general, 
CBA plots can be used to locate areas where the top of the basement complex (granite- 
gneiss) is submerged to greater depths beneath less dense materials (sediments and 
volcanics) relative to other areas. The CBA plot can be thought of as an imprecise, but 
nevertheless useful, analogy for depth to basement rock. The work of 
hydroGEOPHYSICS (2000) has been modified with information from Fugro (1 978 - 
Figure 2.5-54) for the Gillespie Dam area that indicates a southward extension of the 
Centennial Wash basin connecting with the Gila Bend Basin. In general, deep sediment- 
filled basins are present where the contours of equal gravity variation are more negative 
(less than -60 milligals) and are termed “lows”. The Tonopah Basin Low is the deepest, 
followed by the West Buckeye Valley Low, the East Hassayampa River Low, and the 
Centennial Wash Low. The higher points of granite-gneiss occurrence (> -60 milligals) 
called “highs” are coincidental with the foundations of the White Tank Mountains, the 
Buckeye Hills, the Gila Bend Mountains, and the northwest end of the Palo Verde Hills. 
The names of the highs were developed by replacing the term “Mountain” or “Hills” with 
the term “High” for each mountain or hill exposure. An exception is the Jackrabbit Wash 
high which appears to be a buried ridge connecting the Belmont High with ridges 
extending from the Palo Verde High and from the White Tank High. Note that the 
individual exposed volcanic rock hills (Tsv) have little apparent representation in gravity 
variations. The CBA for this area correlates well with the outcrops of granite-gneiss 
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(Yxg) mapped by the AGS (see Figure 2) and reasonable structural arrangements in the 
subsurface brought about by the mid-Tertiary Orogeny and the Basin and Range 
Disturbance normal faulting episode. 

In summary, the Hassayampa Sub-basin geology is typical of the Basin and Range 
tectonic province. The Sub-Basin actually contains several geologic structural basins or 
lows. In the southern part of the Sub-Basin (south of the Buckeye-Salome Road), these 
basins are relatively shallow compared to the adjacent West Salt River Valley. The 
shallower nature of these basins within the southern part of the Sub-Basin carries the 
implication that older rock units, particularly volcanic and conglomerate sequences play 
an important role in the flow of groundwater to wells. In contrast, groundwater flow to 
wells in much of the West Salt River Valley occurs in relatively young, unconsolidated 
sediments that have not been strongly faulted or tilted. 

2.4 Climate 

Investigators of groundwater resources in the region have briefly discussed climate. 
A few excerpts are summarized in this subsection. 

Stulik (1 974 - page 6) characterized the climate of the Lower Hassayampa Area as 
semiarid based on climatic data from Buckeye for the period 1905 to 1962. Annual 
precipitation ranged from less than 2 inches to more than 21 inches with an average of 
7.5 inches per year. 

Halpenny and Greene (1 975 - page 2-1) reported average annual rainfall at Buckeye 
was 7.92 inchedyear as of 1964, and divided the year into a dry season (October), a 
season of winter storms (December to February), a season of spring snow melt (March to 
April) and a summer rainy season (July to September). 

Halpenny and Halpenny (1 988 - page 4-1) characterized the climate of the 
Hassayampa Plain by reporting the range of precipitation reported for Aguila (just 
northwest of the Hassayampa Plain), 8.8 inch/yr, and for Buckeye (just southeast of the 
Hassayampa Plain), 7.4 idyr. Average daily minimum and maximum temperatures are 3 
to 4 degrees cooler at Aguila compared to Buckeye. 

In summary, the climate of the area is semi-arid with annual precipitation averaging 
approximately 8 inches per year depending on location with an increase with elevation 
(to the north and northwest). Precipitation falls primarily as low-intensity, widespread 
frontal storm fronts in the winter (January to March) and more high intensity, sporadic 
thunderstorms in the late summer and early fall (July to September). 
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2.5 Surface Hydrology 

This subsection is very general and is divided into discussions of topography, soils, 
surface flow characteristics, vegetation and land use. The intent of this subsection is to 
give the reader a brief overview of surficial features. Detailed analyses of surface flows 
and flooding are not presented here but can be obtained from the Maricopa County Flood 
Control District. 

2.5.1 Topography 

Stulik (1 974 - page 6) described the Lower Hassayampa area as a gently sloping 
alluvial plain (elevations 800 to 1400 feet above mean sea level [amsl] surrounded by 
low, steep-sided mountains (elevations 1,000 to 3,000 feet amsl). 

2.5.2 Soils 

The Soil Conservation Service (SCS) of the US.  Department of Agriculture, now the 
Natural Resource conservation Service (NRCS), mapped the soils of Maricopa County 
(SCS, 1977). They defined three primary soils associations: “Soils Formed on Recent 
Alluvium”, “Soils Formed on Old Alluvium”, and “Soils of Mountains and Buttes”. The 
SCS Soils Formed on Recent Alluvium correlate to the exposed Upper Sand and Gravel 
Unit (Lithologic Zone 5 or UAU). The SCS Soils Formed on Recent Alluvium were 
mapped by the SCS along the Gila River, Hassayampa River, Centennial Wash and the 
many minor tributaries to these streams. The soils are mapped as sandy loams and 
gravelly-sandy loams (Carrizo-Brios association) in the streambeds and along the eastern 
half of the Arlington Valley. Surrounding these associations are loams (Gilman-Estrella- 
Avondale association) interpreted as floodplains for these surface water features. The 
SCS Soils Formed on Old Alluvium correlate to the exposed Upper Silt Deposits 
(Lithologic Zone 4 or MAU) and Lower Silt, Sand and Gravel Deposits (lithologic Zone 
2 or LAU). Fugro (1978) inferred a dominance of LAU in the western Centennial Wash 
area and MAU in the eastern Centennial Wash area. The Soils Formed on Older 
Alluvium dominate the area and are mapped as loams and gravelly loams (Rillito- 
Gunsight-Penyville association). 

a 

Halpenny (1 984 - page 4-3) noted a strong contrast between coarse soils north of the 
RID canal (spreading detritus from the White Tank Mountains) and silty-clayey soils 
south of the RID canal. 

In general, the soils of the region are dominated by surficial exposures of the Upper 
Silt Deposits and the Lower Silt, sand and Gravel Deposits with local exposures of the 
Upper Sand and Gravel Deposits. The Lower Silt, Sand and Gravel Deposits are much 
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older than the Upper Silt Deposits, which in turn are older than the Upper Sand and 
Gravel Deposits. Age and development of cement (caliche) horizons in the near surface 
are closely related. 

2.5.3 Surface Flow Characteristics 

The characterization of surface flows is relevant here only in terms of the potential for 
recharge from sustained river flows and short-term flood events as well as the capacity 
for the channels to collect groundwater under high water table conditions. Relatively 
steady releases of treated municipal wastewater treatment plant effluent created artificial 
flow conditions in the Gila River beginning in approximately 1962. 

Stulik (1 974 - page 6) reported that the Hassayampa River and Centennial Wash 
were primarily ephemeral (flow only during sustained precipitation events) while the Gila 
River flowed during part of the year from excess irrigation water (return flows). 

Water Resources Associates (1 975 - page 6) estimated that the Hassayampa River 
has a drainage area of 4 17 square miles and contributed 400 acre feet of flood flows to 
the Gila River in 1974; Centennial Wash has a drainage area of 1,s 10 square miles and 
contributed 800 acre feet of flood flows to the Gila River in 1974; average discharge of 
the Gila River at Gillespie Dam (Water Resources Associates, 1975 - Table 1) was 
estimated at 28,340 ac.-ft./yr. 

Halpenny and Greene (1 975 - Table 2) combined records for the flow below 
Gillespie Dam, with flows in the Gila Bend and Enterprise Canals to characterize the 
flows reaching Gillespie Dam for the years 1936 to 1974. The years of 1941, 1965-66 
and 1973 included major flood events on the Salt and Verde River system which joined 
the Gila River just to the east of the Sub-Basin. 

Halpenny and Greene (1975 - Table 6) combined the records for the Gila and Santa 
Cruz Rivers near Laveen to estimate the discharge of the Gila River near the confluence 
with the Salt Rive for the years 1941 to 1974. 1941, 1955, and 1965-66 were years with 
large flood flows. 

Long (1 983 - Sheet 1) noted Jackrabbit Wash as an additional, important ephemeral 
stream in the area. It drains the Hassayampa Plain and joins the Hassayampa River east 
of the Belmont Mountains. 

Montgomery (1 988) compiled and plotted surface water records for the area. They 
state that the combined flow of the Gila and Santa Cruz Rivers at the Laveen gaging 
stations represents the surface water inflow to their study area at 23'd Avenue because 
few losses were believed to occur in the intervening distance. The flows of the 
Hassayampa at the Box Dam site were summarized for 1947 to 198 1 - average was 
17,610 ac.-ft./yr. and maximum was 123,400 ac.3.  in 1980. The Arlington gage for the 
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Hassayampa is located 1.8 miles upstream from the confluence with the Gila and 
recorded only maximum flows and for broken periods of time. The Centennial Wash 
gage was moved in September of 1979 from 4.4 miles west of Arlington to 9.0 miles 
upstream of Arlington (at the Southern Pacific Railroad bridge). Average annual flow 
2,770 ac-.ft./yr. (1961 to 1978 and 1981 to 1983), maximum was 9,230 ac.-ft. in 1978. 
The plot of the combined flows of the Gila River at Gillespie Dam and the Enterprise and 
Gila Bend Canals is especially instructive (page 36). The average for 1936 to 1986 was 
294,900 ac.-ft./yr., but a steady drop from 1936 to 1962 (attributed to increased reservoir 
storage upstream) is apparent in the plotted data followed by the steady rise from 1962 to 
1986 (attributed to increasing volumes of the effluent releases). Floods in 194 1, 1966, 
1973, 1978, 1979, 1980, 1983, 1984, and 1985 punctuated the general trends discussed in 
the previous sentence. 

Montgomery (1 988 - page 34) compiled, plotted and discussed effluent releases by 
the City of Phoenix for the 23‘d Avenue WWTP and the 9lSt Avenue WWTP. Effluent 
releases from 23rd Avenue ranged between 15,000 and 40,000 ac.-ft./yr between 1955 and 
1985. Releases were 30,800 ac.ft. in 1986; higher releases were in the mid-1 970s and 
early 1980s. Effluent releases from 91’‘ Avenue increased steadily from zero in 1957 
5,000 ac.-ft./yr. in 1955 to148,600 ac.-ft./yr. in 1986. They also reported that the City of 
Tolleson released 8,200 ac.-ft./yr of effluent in 1986 (page 34). The cities of Goodyear, 
Avondale and Tolleson were not releasing significant quantities of effluent by 1986 (page 
35). 

Halpenny and Halpenny (1988 - page 4-1) characterize the Hassayampa River as 
running over exposed mountain rock until it reaches the “narrows” seven miles 
downstream from Wickenburg. At the narrows (near the Morristown gage), the River 
crosses a steep fault at the southern foot of the Vulture Mountains and “virtually all the 
runoff . . . sinks into the bed of the river”. Halpenny and Halpenny (1 988 - page 4-6) 
summarized studies of the Hassayampa River from the first half of the 2Ofh century. Flow 
of the Hassayampa rarely reaches the Gila River near Arlington. Annual discharge of the 
Hassayampa River at Box Canyon averaged approximately 50,000 ac.ft./yr. for the 27- 
year period 191 6 to 1942 (Halpenny and Halpenny, 1988 - page 4-5) Annual discharges 
for the 44-year period 1939 to 1982 at the Vulture Mountain fault (assembled by 
Halpenny and Halpenny from gaging data for Morristown and Box Canyon) ranged from 
approximately 600 (in 1940) to 123,000 (in 1980) ac.-ft./yr. and averaged approximately 

the Hassayampa Plain can be calculated a the difference between the drainage areas of 
the Hassayampa River at the ga e near Arlington (1470 mi2) and of the Hassayampa 
River near Morristown (774 mi ) or 66 mi2. 

17,nnn ac.-fi.!yr. Xa!peIL”-y a d  Ea!pePSy (1988, page 4-7) ncte that the drainage area of 

B 

In summary, the Gila River is the largest surface water feature in the Sub-Basin. The 
flow of the Gila River in the Sub-Basin has been perennial in recorded history, but 
declined from 1936 to 1962 due to increasing upstream diversion, groundwater pumping 
and resulting losses from the river. From 1962 to the present, flows steadily increased 
due to increasing effluent releases. Large flood events have occurred on the Gila River 
since 1962 that have largely not recharged the aquifer due to high water table conditions. 
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Cadastral Location 

In contrast, the flows on the Hassayampa River are rare and are essentially lost from the 
channel before they reach the Gila River. Likewise, flows on Centennial Wash, 
Jackrabbit Wash, and their tributaries are rare and sink into the ground before reaching 
the Gila River. Therefore, flood events on the Hassayampa River and the various washes 
are almost entirely converted to groundwater recharge. 

Phreatophyte Area I Water Use (ac.-ft./yr.l 

2.5.4 Vegetation 

C-01-04 19 & 30 
C-0 1-05 24,25 & 36 

The vegetation of the area outside of the Salt-Gila River corridor or irrigated 
farmland can be characterized as Lower Colorado River Sonoran Desertscrub. Typical 
species are palo verde, catclaw acacia, mesquite, desert broom, creosote, ocotillo and 
brittle bush with sparse to moderately abundant saguaro and cholla cactus (Kamilli and 
Richard, 1998). The river corridor was originally populated with typical riverine species, 
but tamarisk (salt cedar) invaded in the early 1900s. 

927 3508 
673 3019 

Water Resources Associates (1 975 - page 12) reported that a solid stand of 
phreatophytes (tamarisk) was present in the 1930s from Tempe to Gillespie Dam. 
Dropping water tables started to kill the tamarisk and reduce the phreatophyte stands 
starting in the 1940s. By 1958, the stand reached only from Jackrabbit Trail to Gillespie 
Dam. Effluent flows (starting in 1962) and the flood of 1973 immediately increased 
water levels near the river and increased phreatophyte water use. Phreatophyte water use 
for 1974 for the area below Powers Butte was estimated (Water Resources Associates, 
1975 - Table 4), based on plant type and acreage for specific areas listed in Table 1. The 
estimates given in Table 1 indicate the assumption of a consumptive use of 3.7 ac.-ft./ac.- 
Yr. 

C-01-05 26 & 35 
C-0 1-05 27 & 28 
C-01-05 33 & 34 
C-02-05 3 & 4 
C-02-05 9 & 10 
C-02-05 16 
C-02-05 21 & 28 

Totals 

36 1 1846 
460 1600 
548 1944 
535 1973 
497 1413 
622 1871 
289 995 

4,912 18,169 

Halpenny and Greene (1 975 - page 6-1) report that tamarisk first appeared in 1929 at 
Gillespie Dam and spread upstream to Tempe by the late 1940’s. Heavy pumping 
cleared phreatophytes upstream up to approximately 1965. In early 1960s, the 
phreatophytes were dense from Buckeye Canal heading downstream to Gillespie Dam. 
They report that the water table was effectively at land surface from the Highway 80 
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Bridge to Gillespie Dam in the 1960s and this allowed re-establishment of the 
phreatophytes as tamarisk cannot effectively use groundwater at depths greater than 15 
feet bls. 

Montgomery (I  986) reports that the MCFCD cleared a 1 000-foot channel of the Gila 
River from 9 1 st Avenue to Gillespie Dam of phreatophytes in the early 1980s. The stand 
of tamarisk continues in places on other side of this 1 000-foot channel. 

In summary, desert vegetation is sparse and its water use can be neglected. However, 
phreatophytes along the Gila River, primarily tamarisk, use significant quantities of 
groundwater. The amount of water used by phreatophytes in the Sub-Basin in 1974 was 
estimated to be approximately 18,000 ac.-ft./yr., based on a consumptive use rate of 3.7 
ac.-ft./ac.-yr. Reports indicate that phreatophytes died back significantly between the 
1940s and the late 1960s with declining water tables. Effluent releases starting in 1962 
and flood events starting in 1965 brought the water table back up and allowed re- 
establishment of the phreatophyte stands. 

2.5.5 Land Use 

Land uses in the region comprise primarily either undeveloped desert or farmland. 
Farmland in the region has been irrigated by flood irrigation methods since the early 
1900s with groundwater and surface water including Gila River water, effluent and 
irrigation return flows from Buckeye Water Conservation and Drainage District 
(BWCDD). Because water use is dominated by agricultural use, the character of 
cropping and farm water applications is the focus of this subsection. Information was 
only fund on the organized irrigation districts of Buckeye (BWCDD) and Arlington 
Canal Company (ACC) in published reports. Cropping patterns on the farms of the Palo 
Verde Hills and along Centennial Wash are assumed to be similar. 

Water Resources Associates (1 975 - Table 3) estimated that BWCDD cropping in 
1974 was dominated by alfalfa (46%), followed by barley (1 8%), cotton (1 3%), sorghum 
(10%) and sugar beets (5%). Subtracting 67,070 ac.-ft./yr. of consumptive use (3.65 ac.- 
ft./yr. as a weighted average of crop types and acreages) from 134,943 ac.-ft./yr of 
applied water (53,602 ac.-ft./yr was pumped groundwater in BWCDD) lead Water 

by BIC in 1974. BIC pumped and discharged 15,500 ac.ft of groundwater for drainage in 
1974 (Water Resources Associates, 1975 - page 9). The remainder, or 49,400 ac.-ft./yr. 
would have become recharge to groundwater beneath the B WCDD lands. 

ResC)1?Tces P,ssociaks (1975 - T&!e 2) t3 estimzte 67,873 ac.=ft./.,.: af excess ir;ig&ol? 

Water Resources Associates, Inc (1975 - page 22) estimated the consumptive use for 
ACC lands in 1974 at 12,800 ac.-ft./yr., based on 3.2 ac.-ft./ac.-yr. on 4,000 acres. The 
lower consumptive use factor was selected by Water Resources Associates (1 975) for 
ACC because of a lower percentage of alfalfa than BWCDD, whose total consumptive 
use was estimated at 3.65 ac.-ft./ac.-yr. in 1974. 
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Halpenny and Greene (1 975 - page 5-5) state that ACC never irrigated more than 
4,000 acres with diversions of surface water and that the quantity was less than 4,000 
acres in 1974. Much of the diverted water is tail water and drainage water from 
BWCDD. Halpenny and Greene’s (1975 - page 5-12) estimates for diversions by ACC 
“in early days” were 24,000 ac.-ft./yr based on 6 ac.-ft./ac.-yr. on 4,000 acres although no 
records are available. More recent estimates (Halpenny and Greene, 1975 - page 5- 14) of 
diversions are 1,500 ac.-ft./yr. in recent years. 

Long (1 983 - sheet 1) reported that surface water deliveries to ACC were less than 
5,400 ac.-ft./year although delivery records do not exist. 

Montgomery (1986) reported that ACC pumped 2,402 ac.-ft./yr. from 10 wells in 
1984. Most of ACC water supply was from surface water diversions from the Gila River, 
which comprise primarily effluent from the City of Phoenix and drainage water from 
BWCDD. 

Montgomery (1 988) developed water balance models for areas, one of which was the 
ACC area. The 1985 (base case) water balance models for the ACC area (Montgomery, 
1988 - page 69) compiled the following estimates: 9,088 total acres; 3,501 irrigated 
acres; 4,000 phreatophyte acres; 485 river surface acres; no acres with groundwater less 
than 5 feet bls; and 14,495 ac.-ft./yr. applied irrigation. Groundwater flow into the ACC 
area at Hassayampa was estimated at 15,900 ac.-ft./yr (Appendix B, page B-2), 
groundwater flow out of the ACC area to the west was estimated at 18,000 ac.-ft./yr and 
groundwater flow out of the ACC area to the south was estimated at 1,000 ac.-ft./yr. 
Seepage tests (Montgomery, 1988 - page 88) indicate 1 1,880 ac.-ft./yr of ACC canal 
losses to groundwater in 1985. Excess deep percolation in test plots ranged from 0 to 17 
percent of applied water and averaged 8 percent (Montgomery, 1988 - page 89), total 
deep percolation recharge for 1985 was estimated at 3,600 ac.-ft./yr (Montgomery, 1988 - 
Appendix B, page B-2). The Gila River carried more than 1,000,000 ac.-ft./yr. of flood 
flows in 1985, but was estimated to receive 10,000 ac.-ft./yr of groundwater in the ACC 
area in 1985. Phreatophyte water use for 1985 was estimated at 24,000 ac.-ft./yr. in the 
ACC area, drains collected or lost less than 500 ac.-ft./yr. 

In summary, there are a substantial number of reports of agricultural cropping and 
water use for the BWCCD and ACC, although detailed records were never kept by either 
irrigatiol? district. Sorre of the repcrts artre car,t:adictcry. 

However, it seems reasonable to say that there have typically been approximately 
4,000 acres of land irrigated in the ACC area with a consumptive use of approximately 
13,000 ac.-ft./yr. Cropping has been dominated by alfalfa, barley, cotton, sorghum, and 
sugar beets. Assuming an efficiency of 65%, the total applied water for the ACC area is 
approximately 20,000 ac.-ft./yr. ACC pumps approximately 2,000 ac.-ft./yr from 10 
wells. This leaves a residual of approximately 18,000 ac.-ft./yr. that is supplied from 
surface water diversions. With approximately 12,000 ac.-ft./yr. of canal seepage losses, 
total surface water deliveries to the ACC prior to transport in the canal would be 30,000 
ac.-ft./yr. Total recharge to groundwater beneath ACC lands can be estimated as the sum 
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of the difference between applied water and consumptive use (7,000 ac.-ft./yr.) and canal 
seepage losses (12,000 ac.-ft./yr.). The total estimate is 19,000 ac.-ft./yr. for recharge to 
groundwater beneath ACC lands. The operations of the ACC since the 1930s are 
assumed to have remained relatively constant, but the variation in cropping types over 
time has not been investigated. It appears that cropped acres dropped from 
approximately 4,000 acres to approximately 3,500 acres between the 1970s and 1980s. 
The reason for this decrease is not known. 

Conditions for the irrigated lands along Centennial Wash and between the Palo Verde 
Hills are not available, but it is reasonable to assume that cropping types were similar to 
those of ACC and BWCDD lands. Water application rates and seepage losses in canal 
transport would be less for farms outside of the ACC because the water supply delivery 
points (wells) are numerous and scattered throughout the irrigated areas. 

2.5.6 Summary 

In summary, the region is dominated by open, undeveloped desert with sparse 
vegetation. The soils are typically loams, except in stream channels, and are therefore 
generally suitable for farming. Through recorded history, the Gila River in the Sub-Basin 
has been perennial with declining natural flows being replaced by increasing releases of 
municipal wastewater treatment effluent since the early 1960s. The tributary rivers and 
washes to the Gila River are typically dry, but during rare flood events, the water quickly 
sinks into the channels and recharges the groundwater. Agricultural areas have been 
planted since the early 1900s in cotton, alfalfa, barley, sorghum and sugar beets and 
irrigated with groundwater and surface water. Recharge from excess irrigation at a rate 
of one to two ac.-ft./ac.-yr. (and canal seepages losses in the ACC) contribute significant 
recharge to groundwater. 

2.6 Subsurface Hydrology 

This subsection is divided into discussion of available water-level elevation contour 
----- 1: _-____ :-- - ~ - - - - : I - L I -  L-.J ------ t- --A : - A  & - A : - - -  ------ 4 - 1  t - . L t -  --: ___I_ 
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investigators of the region. This subsection is fundamental to selecting a local model 
study area, since it reviews information from actual measurements of the groundwater 
system in the region. 

2.6.1 Available Water-Level Elevation Contour Maps 

The available water-level elevation contour maps for the Sub-Basin typically assume 
that there is one, regional principal aquifer. As discussed previously, several geologic 
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units, each comprising an aquifer, may be viewed as a single aquifer system. The 
exceptions are maps of a limited occurrence of groundwater at elevations tens of feet 
above the principal aquifer system between the Palo Verde Hills (the “perched zone”). 
The USGS, ADWR, and Water Development Corporation prepared the maps discussed in 
this subsection. 

The water-level elevation contour map presented by Stulik (1 974 - Plate 2) for 1970 
indicates southbound groundwater flow from the Hassayampa Plain was splitting, with 
part turning west and moving to an area of depressed water-level elevations near 
Tonopah, part turning southeast and moving through and beneath the Palo Verde Hills, 
and part continuing due south to the Gila River near Buckeye (Figure 5). The portion 
passing through and beneath the Palo Verde Hills moved towards two areas of depressed 
water-level elevations: 1) the area between the Palo Verde Hills with a center three miles 
south of Wintersburg and 2) the area along both the north and south sides of Centennial 
Wash. 

The water-level elevation contour map presented by Stulik and Laney (1974 - Sheet 
2) for 1975 indicates the same flow pattern as in 1970 (see previous paragraph) with one 
difference. The area of depressed water levels in the vicinity of Centennial Wash 
appeared to be limited to north of Centennial Wash rather than extending south of it as in 
1970 (Figure 6). However, because elevation data are not plotted on either the 1970 or 
1975 maps, the basis for the differences could not be determined without recreating the 
maps from the original data. Inspection of both the elevation maps and the water-level 
change map presented in Stulik and Laney (1 976 - Sheet 1) indicates that the water levels 
just north of, and along the Buckeye-Salome Road (at approximately the 850 feet amsl 
equipotential contour) remained relatively constant ( f 2 feet) between 1970 and 1975 
while significant changes were observed to the southeast (10 feet decline) and northwest 
(20 to 30 feet decline). 

The water-level elevation contour map presented by Long (1983 - Sheet 1) for 1982 
indicates the same flow pattern as 1975 (see previous paragraph) with one exception. 
The area of depressed water- level elevations in the vicinity of Centennial Wash had then 
expanded to a much larger, almost circular area (Figure 7). However, because elevation 
data are not plotted on either the 1970 or 1975 maps, the basis for the differences could 
not be determined without recreating the maps from the original data. Inspection of both 

indicates that the water levels just north of and along the Buckeye-Salome Road 
(approximately the 850 feet amsl equipotential contour) remained relatively constant (-8 
to +3 feet) between 1975 and 1982 while significant changes were observed to the 
southeast (20 to 45 feet decline) and northwest (50 to 75 feet decline). 

the e!evat,ticn m a p  a d  the wate:-!eve! chalge ma? presented in Long (1 383 - Sheet 2) 

Errol L. Montgomery & Associates, Inc. (1 988)pesented a depth to water map for 
the corridor along the Salt and Gila Rivers from 23‘ Avenue to Gillespie Dam for 1986- 
1987. Numerous piezometers less than 30 feet deep were installed along the Gila River 
for this study and water-level measurements from the piezometers were used to construct 
this map. Depth to water was less than 10 feet near and along the Gila River channel 
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from east of the confluence with the Hassayampa River to Gillespie Dam. Depths to 
water in wells decreased to 44 - 62 feet bls in wells along the Arlington Canal. The 
distance between the two lines of measurements (less than 10 feet and 44 to 62 feet) is 
approximately 1 mile. Given that the land surface rises 10 to 15 feet between the two 
lines of measurements, the hydraulic gradient would be 40 to 50 feet per mile or 0.008 to 
0.009 between the Gila River and areas of depressed water-level elevations along 
Centennial Wash. 

The water-level elevation contour map presented by Halpenny and Halpenny (1 988 - 
plate 3) covers the area of the Hassayampa Plain and the area east of the Hassayampa 
River from the east end of the Belmont Mountains to 1-10 (Figure 8). Given that there is 
little to no pumping in the Hassayampa Plain, the sharp bends in the equipotential 
contours extending northwest along Jackrabbit Wash and North along Hassayampa River 
may indicate elongated arrangements of distinctively coarse-grained sediments with 
accompanying larger hydraulic conductivity. The apparent cone of depression near 1-1 0 
may be due to pumping along the west end of the RID canal. 

The water-level elevation contour map presented by Hammett and Herther (1 995 - 
Sheet 1) for 1992 indicates the same flow pattern as 1983 (see discussion of Long, 1983 
above) and 1987 (see discussion of Halpenny and Halpenny, 1988 above) with the 
exception that the equipotential contours in the Hassayampa Plain are much straighter 
(less curved) than those presented for 1987 by Halpenny and Halpenny (1988) (Figure 9). 
The reason for this is not known. Inspection of both the elevation maps and the water- 
level change map (1 982 to 1992) presented in Hammett and Herther (1 995 - Sheet 2) 
indicates that the water levels just north of and along the Buckeye-Salome Road 
(approximately the 850 feet amsl equipotential contour) remained relatively constant (-2 
to +8 feet) between 1982 and 1992 while significant changes were observed to the 
southeast (1 to 22 feet of increase) and northwest (25 feet of decline to 57 feet of 
increase). 

The water-level elevation contour maps for the immediate vicinity of the Hassayampa 
Landfill presented by Errol L. Montgomery & Associates, Inc. (1 994) indicate flow is 
due south in both Units A and B of the UAU with horizontal gradients of 0.004 in Unit A 
and 0.006 in Unit B in October 1993. 

The available water-level elevation contour maps typically assume that there is one, 
regional, principal. In general, the maps resulting from the assumption of a single 
principal aquifer system appear reasonable in that groundwater flow paths appear to 
proceed smoothly from recharge to discharge areas. Despite the fact that different study 
areas and different time periods were considered, a consistent flow pattern is indicated by 
all of the available water level maps. Of particular interest to this study is the 
permanence of the 850 feet amsl equipotential contour (along the Buckeye-Salome Road) 
on the various maps while water level elevations dropped in the central Centennial Wash 
and Tonopah Desert areas. 
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2.6.2 Available Hydrograph Data 

Building upon the observations from the available water-level elevation contour 
maps, review of available hydrographs assists in identifying areas where groundwater has 
distinctive responses over time. Areas with consistent decline and/or buildup patterns are 
considered to have common geologic and hydrologic constraints and are candidates for 
separate analysis, while giving consideration to their interactions through their 
boundaries. In this subsection, the hydrographs presented in various reports are discussed 
first, followed by review of hydrographs recently created from available historical water- 
level data. 

Hydrographs for the period 195 1 to 1973 presented and discussed in Stulik (1 974 - 
pages 9 and 10, Figure 3) indicate periods of continuous declines of two to three feet per 
year in the Centennial Wash area (see [C-O1-07] 15 bbb), and five feet per year in the 
western part of the Tonopah area (see [B-02-06] 06cbb, [B-02-07] 27aab, and [B-02-07] 
29aaa). During these times of continuous declines in the Centennial Wash and Tonopah 
areas, the water levels in areas to the east and north remained relatively unchanged (see 
[B-01-05] 8dab, [B-0 1-06] 03bbc, and [B-02-05] 29dac). Stulik (1 974 - page 9) related 
the magnitude of water-level declines to the magnitude of nearby pumping. 

Hydrographs presented in Fugro (1 980) indicate that cessation of the irrigation 
pumping for PVNGS construction in the late 1970s lead to rises in water levels in the 
principal aquifer and declines in the perched zone. 

Water-level elevation hydrographs for wells along the Gila River between 
Hassayampa and Gillespie Dam presented by Montgomery (1 986) indicate rises starting 
in 1962 and continuing to the time of report preparation (1 985). This is coincidental with 
the rapid increase in effluent releases from the 91" Avenue WWTP. Hydrographs for 
wells six to eight miles to the northwest of Hassayampa showed slight declines (1 0 to 15 
feet) between the mid 1950s and 1985. Collectively, these data indicate that the 
increasing quantities of effluent in the Gila River were the source of the water-level 
elevation rises and the waterlogging. 

Figure 10 shows the locations of wells grouped for hydrographs in succeeding 
figures. The groups by area for hydrographs presented in Figures 1 1 through 18 are: 

Western Centennial Wash 
Eastern Centennial Wash 
Palo Verde Hills 
Shallow Wells in Palo Verde Hills 
Southern Tonopah Desert 
Arlington Valley 
Hassay ampa 
I- 10 - Buckeye-Salome Road Corridor 
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The first five groups are for areas with major pumping centers for agricultural 
production since the late 1940s. The last three areas surround these areas and indicate the 
extent to which pumping responses spread outward from the pumping centers in the past. 

Each of the hydrographs has the same time axis (January 1, 1940 to December 3 1, 
2000). The limits of the elevation axis scales may differ, but they all have the same 
vertical scale (20 feet per inch) to allow easy comparison between them. 

Figure 11 presents the group of hydrographs for wells selected from the western 
Centennial Wash area. Steady declines of 100 to 110 feet were measured in wells in this 
area between approximately 1948 and 198 1- 1982 (3.2 feet per year), followed by rises of 
30 to 50 feet between 1982 and 2000. A slight reduction in the rate of rise may be noted 
since 1995. Two wells shown on Figure 11 ([C-O1-06] 19cbb [168 feet] and [C-O1-06] 
20aba [280 feet]) are much shallower than the other wells. They experienced 
approximately 30 feet less drawdown between 1948 and 1982 than the other wells. 

Figure 12 presents the group of hydrographs for wells selected from the eastern 
Centennial Wash area. Steady declines of 30 to 50 feet were measured in wells in this 
area between approximately 1954 (earliest record) and 1969 (2.7 feet per year), followed 
by declines of an additional 10 feet between 1969 and 198 1 - 1982 (a reduced rate of 0.8 
feet per year). The eastern Centennial Wash area experienced rises of 25 to 35 feet 
between 1982 and 2000. A slight reduction in the rate of rise is apparent in the data after 
1995. 

Figure 13 presents the group of hydrographs for three production wells and one deep 
(490 feet total depth) monitoring well selected from the Palo Verde Hills area. A 
sporadic, but persistent decline of 105 feet was measured in (B-0 1-06) 27cbc between 
approximately 1954 (earliest record) and 1962 (1 3.1 feet per year), followed by 
stabilization or partial recovery between 1962 and 1968. Water levels in another well 
declined 40 feet from1956 to1962 (6.7 feet per year). In 1968, declines of an additional 
35 to 50 feet between1968 and 1975 were measured in wells in the area (a reduced rate of 
6.0 feet per year). The Palo Verde Hills area experienced rises of 15 to 65 feet between 
1975 and 1984. Water level declines resumed from 1984 to 1987-1 988 when recovery of 
5 to 15 feet was measured. Monitoring well PV-7 showed a different pattern, declining 
20 feet between 1973 and 1992 without the fluctuations noted in the production wells. 

Figure 14 presents the group of hydrographs of two shallow (20 to 50 feet bls) 
monitoring wells selected from the Palo Verde Hills area. Measurements of water levels 
in thee wells commenced with the cessation of irrigation September 1975 on the farmland 
acquired for the PVNGS. A smooth, decreasing rate of decline is apparent in the 
hydrographs for these three wells. The water levels in one well (PV-3 1H) began a 
seasonal cyclic fluctuation in late 1977 that has been attributed to periodic recharge in a 
large detention basin constructed at the PVNGS facility. 

Figure 15 presents the group of hydrographs for wells selected from the southern 
Tonopah Desert area. Steady declines of 110 to 125 feet were measured in wells in this 
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area between approximately 1956 (earliest record) and 1985-1 986 (4.1 feet per year), 
followed by rises of 10 to 20 feet between 1985 and 2000. Two of the wells ([B-01-06] 
07 bdal [340 feet] and [B-02-07] 23bcal [390 feet]) are relatively shallow, yet water 
levels declined at a rate similar to that of wells more than twice as deep. One well ([B- 
01-06] 07abdl [85 feet]) is much shallower than the other wells. Water levels in this well 
declined much less (30 feet as opposed to over 100 feet in the other wells) and the water 
level declines did not begin in this well until after 1970 (as opposed to declines starting 
before 1956 in the other wells). 

Figure 16 presents the group of hydrographs for wells selected from the Arlington 
Valley area. Steady declines of 20 to 40 feet were measured in wells in this area between 
approximately 1949 and 1964 (2.0 feet per year), followed by rises of 20 to 30 feet 
between 1964 and 1968. Water levels dropped as much as 50 feet between 1968 adn1970 
before rising abruptly again by 30 to 60 feet between 1970 and 1973. With the exception 
of another sudden downturn in water levels in 1975-1976, water levels rose to high points 
that have typically been sustained since 1979. One well in this group ([C-01-05] 17abb 1 
[ 1 10 feet]) is shallower than the other wells, and located farther north. The water level 
in this well is typically 50 feet higher then the others and its fluctuations are similar to the 
other wells, but with less magnitude (k 5 feet from 1955 to 1998) in fluctuation. 

Figure 17 presents the group of hydrographs for wells selected from the Hassayampa 
area. Steady declines of 15 to 30 feet were measured in wells in this area between 
approximately 1949 and 1964 (1.5 feet per year), followed by rises of 15 to 20 feet 
between 1964 and 1975. Water levels in wells in this area have remained relatively 
steady between 1975 and 2000. Although the wells in this group vary significantly in 
depth, the responses in terms of water levels have been similar over the period studied 
here. However, water levels from two wells (Hassayampa Landfill monitoring wells 
MW-lUA, B) drilled specifically to monitor different depth intervals show that a vertical 
head difference of 30 feet exists between shallow silt clays and deeper interbedded sands, 
gravels and silty/sandy clays. The sudden decline in water levels in MW-1UA in March 
of 1993 is due to commencement of the pumping of 7 gpm from four extraction wells for 
the remedial action. The water levels in MW-1UB fluctuate up in the winter and down in 
the summer (f 4 feet), a pattern that is not seen in MW-IUA. 

Figure 18 presents the group of hydrographs selected for wells in the area south of 
Interstate 10 and north of the Buckeye-Salome Road and between the south Tonopah 
Desert and Hassayampa areas discussed in previous paragraphs. These wells are 
typically 150 to 400 feet deep. Two are located farther south (closer to the Buckeye 
Salome Road) and have relatively lower water level elevations. The striking feature of 
all of the hydrographs in Figure 18 is that the water levels remained relatively steady 
(fluctuations are f 5 to10 feet from 1945 to 2000) while large declines (greater than 100 
feet) and rises (greater than 50 feet) were occurring in the Centennial Wash, Palo Verde 
Hills and Tonopah Desert areas. The differences are noteworthy given that the Centennial 
Wash, Palo Verde Hills and Tonopah Desert areas are only six, three and six miles, 
respectively, from the center of this well group. 
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In summary, water-level elevation measurements for wells in the different areas 
grouped in the hydrographs indicate that pumping in the Centennial Wash, Palo Verde 
Hills and Tonopah Desert areas resulted in localized drawdowns that did not expand to 
the Arlington Valley or Hassayampa area or to the corridor between I- 10 and the 
Buckeye-Salome Road, despite their proximity. Within the pumping centers, water level 
data from some relatively shallow wells indicate much higher water-level elevations and 
distinct water-level patterns compared to water-level elevations in the deep production 
wells. 

2.6.3 Selected Interpretations 

In this subsection, the authors of previous investigations interpret the meaning of the 
water-level elevation contour maps and hydrographs in their respective reports. These 
interpretations are presented in order of publication and are summarized at the conclusion 
of this subsection. 

Stulik (1 974 - pages 8) interpreted the measured water levels in the area to represent 
a single water-table aquifer and considered the valley-fill deposits to be the principle 
aquifer in the area (Stulik, 1974 - page 7). Exceptions noted by Stulik (1974 - pages 8- 
9) included water levels in shallow wells near Winters Wash. Wells in (B-01-06) 07 
appear to be an example of the shallow wells noted by Stulik (1 974). 

Water Resources Associates (1 975) report that water could leave the Gila River 
channel and recharge groundwater in 1974 from 23'd to 1 15fh avenue (2.5 miles below 
91" avenue) and from El Mirage Road to the Buckeye heading (an additional distance of 
approximately 2.5 miles). 

Water Resources Associates (1 975 - page 16) report that Gillespie Dam had the 
effect of raising the water table in the Arlington area. Halpenny and Greene (1 975 - page 
5-5) report that Gillespie Dam was completed in 192 1 and had filled with sediment to the 
crest by 1924. 

Halpenny and Greene (1975 - page 5-14) report that water levels in the Liberty- 
Buckeye-Hassayampa area declined 37 feet from the 1945 to 1965 and then rose one to 
37 feet during the period 1965 to 1973 when flood events locally filled groundwater 
reservoir. 

Halpenny and Greene (1975 - Table 11) report that BWCDD had to start drainage 
pumping in 1969 at approximately 3,000 ac.-ft./yr. and increased that drainage pumping 
to approximately 10,000 ac.-ft./yr. in 1970. They further reported that water levels were 
at land surface in the largest area (well east of Salt-Gila confluence) during 191 0- 1920. 
Pumping by Roosevelt Irrigation District (RID - to the east of the Sub-Basin) reduced 
levels by 1930 to the point that river flows were insufficient for diversion and BWCDD 
started using wells to supplement surface water deliveries (Halpenny and Greene, 1975 - 
page 5-14). 

Peter Mock Groundwater Consulting, Inc 

April 4, 2000 
Centennial Wash Area Groundwater 

Interim Report 



29 

Fugro (1 980) interpreted the Tertiary Volcanic-Sedimentary Bedrock Sequence as the 
principal regional aquifer. Water in the Upper Silt Deposits above the Palo Verde Clay 
was interpreted as perched water of limited extent. Maps of the principal aquifer water- 
level elevations are similar to those prepared by Stulik (1 974) and Stulik and Laney 
(1 976). Fugro (1 980 interpreted the principal aquifer to be artesian (confined) beneath 
the PVNGS site, but that water table (unconfined) conditions existed westward from the 
west boundary of the site. Maps of the perched water developed by Fugro (1980) 
indicate an elliptical mound with upper surface ranging from 880 to 920 feet amsl that 
dissipates in all lateral directions. They measured variable amounts of saturation beneath 
the Palo Verde Clay that holds up the perched water. Fugro (1 980) interpreted the Palo 
Verde Clay to be a leaky aquitard. 

Long (1983 - Sheet 1) reported that groundwater was typically unconfined in the 
Tonopah Desert, Hassayampa and Arlington areas (and possibly the Centennial Wash 
area) and confined (for the regional aquifer) and perched above the Palo Verde Clay 
beneath the PVNGS area. The upper surface of the perched water ranged from 865 to 
916 feet amsl in 1982 while the regional aquifer water levels below the perched water 
ranged from 700 to 800 feet amsl in 1982. 

Halpenny (1 984 - page 7-1) reported that drainage of high groundwater levels at 
Buckeye started in 1922 and consisted of open drains. Wells came into use for drainage 
at Buckeye in the 1930s. Base flow at the Buckeye heading ceased in 1957. Effluent 
reached the Buckeye heading in 1962. 

Halpenny (1 984 - page 4-2) characterized Buckeye as being close to the “cork in the 
bottle” in that groundwater from the Salt River Valley flows toward this area, but the 
mountains form a constriction or narrows that are made worse, according to Halpenny 
(1 984), by the construction of Gillespie Dam in the early 1920s. Halpenny (1 984 - Plate 
1) presented a water-level contour map for the Buckeye area for 1983 that showed 
southward flow to the Gila River near the Hassayampa River and flow around the south 
end of the White Tank Mountains into the West Salt River sub-basin. Numerous 
hydrographs for BWCDD wells presented by Halpenny (1 984 - Appendix B) show rises 
of 20 to 70 feet over the period from the early 1960s to the date of the report. The largest 
rises occurred in early 1966 in response to the 1965- 1966 flood event. 

Halpenny (1 984 - page 7-3) reported that seepage from the Buckeye Canal is not 
significant downstream from well 3A (far to the west of our study area) based on 
trenching for PVNGS pipeline which was dry at levels below the nearby invert of the 
BIC canal. 

Halpenny and Halpenny (1 988 - page 4-7) pointed out that the key to understanding 
the groundwater system of the Hassayampa Plain was noting that once the Hassayampa 
River crosses the fault at the south end of the Vulture Mountains, it encounters deep 
alluvial fill and essentially all flow sinks in and becomes recharge. Flows reach 
Arlington three to four days in some years and no days in most years. They presented a 
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water-level contour map (Halpenny and Halpenny, 1988 - Plate 3) that indicates that 
flow is primarily south along the course of the Hassayampa River at least as far south as 
the south end of the White Tank Mountains. An area of depressed water-level elevations 
is indicated near the west end of the RID canal approximately 4 miles west of Buckeye. 

Based on a comparison of a north-south section of the Hassayampa Plain through 
water-level elevation contour maps for 1945 (by the USBR), 1982 (Long, 1983) and 
1987, Halpenny and Halpenny (1 988) concluded that groundwater flow has been steady 
in the Hassayampa plain for at least 40 years and that this is persists despite large 
recharge events on Jackrabbit Wash and the Hassayampa River. 

Errol L. Montgomery and Associates, Inc. (1 994, 1998) installed monitoring wells in 
two vertical intervals of the UAU: an upper Unit A (75-1 05 feet bls - dominated by 
clayey silt and silt clay layers) and a lower Unit B (1 05-260 feet bls - comprising 
interbedded silt-clay and sandy gravel layers). The water levels in Unit B were 
approximately 30 feet lower than the water levels in Unit A, indicating downward flow. 
Water levels in Unit B fluctuated up and down with seasonal pumping while Unit A 
water levels do not fluctuate with seasonal pumping. 

The available interpretations for the Sub-Basin consistently portray most water-level 
data to represent a single regional principal aquifer. The exception is an isolated perched 
zone in the vicinity of PVNGS in the Palo Verde Hills area. The principal aquifer is 
unconfined expect for where it passes through the Palo Verde Hills area and is confined 
above by the Palo Verde Clay. Water-level elevations were close to land surface early in 
the 1900s and required localized drains and drainage pumping by BIC and RID to address 
waterlogging, but large-scale regional pumping drew the water levels down between the 
1930s and the 1960s. Large flood events and the increasing release of effluent in the 
early 1960s locally refilled the groundwater system around the Gila River. 

2.6.4 Summary 

The available water-level elevation contour maps, hydrographs and reported 
interpretations provide a consistent basis for interpreting the regional subsurface 
hydrology of the Hassayampa Sub-Basin. Large declines followed by rises in water-level 
elevations have been observed in several areas, such as Arlington and Hassayampa, or 
Centennial Wash, Palo Verde Hills and Tonopah Desert, while water-level elevations 
along the Buckeye-Salome Road remained essentially constant. Each of the areas of 
decline and rise have distinct forms in terms of timing and magnitude which reflect the 
primary causes of the declines and rises: localized pumping of groundwater or flows in 
the Gila River. Together, the data may be interpreted to indicate that there are 
restrictions to groundwater flow between the areas of distinctive groundwater responses 
noted in the past. 
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2.7 Selection of Local Study Area 

Based on the observations condensed in this section, the area shown on Figure 19, 
bounded by the Salome-Buckeye Road on the northwest is a useful study area for further 
work in estimating impacts from pumping groundwater for the proposed power plants. 
This will be called the Centennial Wash Area in this report. The remainder of this report 
is a detailed analysis of data for the information available within and immediately 
adjacent to the Centennial Wash Area. 
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3.0 GEOLOGIC FRAMEWORK 

3.1 Introduction 

The geologic structure of the Centennial Wash Area serves as the framework for 
consideration of groundwater flow. The subsurface architecture is evaluated and 
interpreted here in detail sufficient to define the primary controls on groundwater flow. 
Specifically, the extents of the following are considered important in controlling 
groundwater flow at the scale of the Centennial Wash Area: 

Precambrian basement complex (granite-gneiss), 

0 

Tertiary bedrock (conglomerates, sandstones and volcanics) and 
Tertiary to Quaternary unconsolidated to weakly consolidated sediments (Red 
LAU, MAU and UAU). 

In this section, the geology of the Centennial Wash Area is discussed in subsections 
on sources of data, approach to interpretation, geologic conceptual model, and discussion. 

3.2 Sources of Data 

The primary sources of data for interpreting the geology of the Centennial Wash area 
include: 

Geologists’ logs by Fugro, 
0 

0 

surficial mapping by the AGS, USGS and Fugro, 
Gravity data in the public record and from PVNGS, 
Drillers’ logs on file at the ADWR, 

Borehole geophysical logs for selected Youngker Farms and RID wells on file 
at ADWR, and 
Borehole geophysical logs for PVNGS boreholes presented by Fugro. 

3.3 Approach for Interpretation 

The approach taken here to defining the geologic structure of the Centennial Wash 
Area is to adopt the surficial mapping of the AGS as the most recent interpretation of 
exposed rocks. Next, the framework and identification of units in boreholes presented by 
Fugro (1 978, 1980) is adopted due to its detail and substantial supporting database. 
Then, drillers’, geologists’, and borehole geophysical logs are interpreted working from 
Fugro’s (1 978, 1980) definitions outward away from areas where Fugro drilled and 
inspected core. Finally, the upper surface of basement complex materials in the 
subsurface is approximated, based on the gravity interpretations of hydroGEOPHY SICS 
(2000) and elevations of selected outcrops taken from 7.5 minute topographic quadrangle 
maps of the USGS. Outcrop locations for granite-gneiss and volcanics were transferred 
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from the AGS maps and outcrops of the LAU were transferred from Fugro (1 978) maps 
to the topographic quadrangle maps to compile additional elevation point data. 

3.4 Geologic Conceptual Model 

The conceptual model of the geology of the Centennial Wash Area is described in this 
subsection as a history of the area. Plots of the surfaces for these units are presented and 
discussed in ascending order as well. 

The area is underlain to unknown, but probably very large depths by Precambrian 
granites, gneisses and schists. These materials comprise the uppermost part of the North 
American Continent. These materials will collectively be called the Basement Complex 
in the Centennial Wash Area. The geologic symbol W g  is given to this material. Figure 
20 is a plot of the estimated elevations of the upper surface of the Basement Complex as 
interpreted from drillers’ and geologists’ logs, surface outcrops and gravity surveys for 
the area. 

All younger geologic materials were deposited and eroded from the platform of the 
Basement Complex. If geologic materials of Paleozoic, Mesozoic, or early Cenozoic age 
were deposited in the Centennial Wash Area, as they were on the Colorado Plateau, they 
were removed prior to the Tertiary period. 

During the early Tertiary period, conglomerates were deposited from erosion of the 
primarily granitic Precambrian Basement complex. Soon thereafter, a wide variety of 
ashfall rhyolite tuffs, andesitic flows, breccia and tuffs and basalt flows inundated this 
area. There was a shift in composition from acidic to basic igneous material as time 
progressed. A distinctive white sandstone was formed from the earliest ash falls. These 
extrusive and sedimentary materials of the early to mid Tertiary period will collectively 
be called the Tertiary Volcanic-Sedimentary Sequence in the Centennial Wash Area and 
will be given the geologic symbol Tsv. Figure 21 is a plot of the estimated elevations of 
the top of the Tertiary Volcanic-Sedimentary Sequence interpreted from drillers’ and 
geologists’ logs and outcrop exposures in the area. 

During the middle to late Tertiary period, conglomerates were formed from erosion of 
the Precambrian and Tertiary rocks. These conglomerates range from siltstones to 
strongly-consolidated debris flows, are now red to brown in color, and are correlative 
with the Red Unit exposed on the head of Camelback Mountain in central Phoenix and 
Red Mountain east of Mesa. Fugro (1 978- 1980) named these materials the Tertiary 
Volcanic Fanglomerate as an indication of the depositional system type they formed in. 
This material in the Centennial Wash will be called the Tertiary Red Unit in order to 
conform to the USGS names given in the adjacent West Salt River Valley and will be 
given the geologic symbol Tvfn to maintain consistency with the primary work of Fugro 
(1 978- 1980). Fugro (1 978-1 980) also gave this material the designation lithologic zone 
(LZ)- 1, which will also be used here. Figure 22 is a plot of the estimated elevations of 
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the upper surface of the Red Unit as interpreted from drillers’ and geologists’ logs for the 
area. 

At the end of the Tertiary period, sand and gravel deposits were widespread 
throughout central Arizona. These deposits are distinctive from the underlying Red Unit 
in their relative lack of consolidation and light brown or gray color. A common 
designation for these weakly to unconsolidated deposits is the Lower Alluvial Unit 
(LAU). Fugro (1 978, 1980) also gave these deposits the designation LZ-2, which will 
also be used here. Some time during the deposition of the LAU, the Basin and Range 
Disturbance began and created the basins present to this day. The LAU appears to be 
dominated by proximal alluvial fan depositional systems. Fugro (1 980) noted that the 
LAU is at land surface in the western Centennial Wash area. Figure 23 is a plot of the 
estimated elevations of the upper surface of the LAU as interpreted from drillers’ and 
geologists’ logs and surface exposures in the area. 

A sharp break is present between the LAU and overlying, predominantly fine-grained 
deposits commonly designated as the Middle Alluvial Unit (MAU). Previous studies 
have also called this unit the Middle Fined-Grained Unit, but this term has been replaced 
by MAU to allow a more complete characterization. In the Centennial Wash Area, the 
MAU is divided into the lower Palo Verde Clay and the Upper Silt Deposits. Fugro 
(1 978, 1980) gave these deposits the designations LZ-3 for the Palo Verde Clay and LZ-4 
for the Upper Silt Deposits. The Palo Verde Clay contains substantial clay sediments and 
a notable lack of coarse-grained interbeds. The Upper Silt Deposits is a stack of clayey 
silts, sandy silts, sandy clays, sands, and gravels. The Upper Silt Deposits are at land 
surface over much of the central and eastern portions of the Centennial Wash Area. The 
MAU was deposited in a closed basin (no through-flowing streams) and comprised distal 
alluvial fan (Upper Silt Deposits) and lacustrine/playa (lake or salt flat) (Palo Verde 
Clay) depositional systems. Sometime during the deposition of the MAU, the Basin and 
Range Disturbance normal faulting slowed, and near the end of the time in which the 
MAU was deposited, through-flowing stream drainage developed. Figure 24 is a plot of 
the estimated elevations of the upper surface of the Palo Verde Clay as interpreted from 
drillers’ and geologists’ logs for the area. 

Deposits above the MAU are commonly ascribed to the Upper Alluvial Unit (UAU). 
Over much of the Centennial Wash Area, the UAU occurs as isolated deposits incised 
into the MAU. Along the coarse of the Gila and Hassayampa Rivers and along the 
course of the Centennial, Jackrabbit, Winters, Dickey and other Washes, sands and 
gravels are common and distinguish the UAU from the underlying MAU. The UAU 
comprises distal alluvial fan and fluvial depositional systems. Fugro (1 978. 1980) called 
these the Upper Sand and Gravel Deposits and gave these deposits the designation LZ-5. 

Together, the UAU, MAU and LAU are given the geologic symbol QTbfto maintain 
consistency with Fugro (1 978, 1980) and emphasize that they are fill for the basins 
created by the Basin and Range Disturbance normal faulting. 
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Two additional geologic materials that are of less interest since they occur above the 
water table are the Quaternary basalt flows (remnant lava cones) in the UAU near 
Hassayampa (the Arlington basalt flow) and at Gillespie Dam (the Gillespie basalt flow). 
These materials are given the designation Qb. Fugro (1 978, 1980) designated as LZ-6 
proximal alluvial fan deposits forming aprons in limited areas around exposed rock 
knobs. These materials are given the geologic symbol Qsu. 

3.5 Discussion 

Geologic units have been defined for the Centennial Wash Area from existing reports 
and detailed review of drillers’ and geologists’ logs, surface exposure maps, and 
geophysical surveys. The Basement Complex has a variable depth of occurrence with a 
notable rise to mountain outcrops and shallow occurrence beneath the northwestern end 
of the Palo Verde Hills. The Tertiary Volcanic-Sedimentary Sequence is draped over the 
basement complex over most of the area, except where the basement complex is exposed 
in mountains or along the Gila River. The Red Unit apparently is restricted to the area in 
and surrounding the Palo Verde Hills. The LAU appears to be present over much of the 
Centennial Wash area and is present at land surface in the western Centennial Wash area. 
The MAU is present primarily in the eastern Centennial Wash Area where it is present at 
land surface. The UAU is present in isolated locations in the Centennial Wash area. The 
UAU is thickest along the Gila River. 
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4.0 HYDROSTRATIGRAPHIC UNITS 

4.1 Introduction 

The geologic units require evaluation with respect to how groundwater flows within 
them. In this section, hydrostratigraphic units are selected from the framework of 
geologic units described in the previous section. Hydrostratigraphic units are volumes of 
distinctive groundwater flow regimes and have distinctive hydraulic conductivity 
distributions derived from their internal architecture. 

4.2 Sources of Data 

Data considered in this section are the water-level contour maps and hydrographs 
discussed in Section 2, the.geologica1 conceptual model of Section 3 and the geologic 
unit upper surface maps discussed in Section 3. 

4.3 Selection of Hydrostratigraphic Units 

The Basement Complex is considered a substantial barrier to groundwater flow and 
its relatively shallow occurrence beneath the Palo Verde Hills has an important effect on 
groundwater flow by restricting the area open for flow and propagation of changes in 
water-level elevations. The Volcanic-Sedimentary Bedrock Sequence would be expected 
to be less of a barrier to flow than the underlying Basement Complex, but more so than 
the overlying moderately to weakly consolidated sediments. The sedimentary and 
volcanic components of the Volcanic-Sedimentary Bedrock Sequence would be expected 
to have similar groundwater flow characteristics due to the strong consolidation of the 
sedimentary components. The LAU would be expected to have the highest potential 
hydraulic conductivity of the basin fill sediments; certainly more than the Red Unit due to 
the relatively weak consolidation of the LAU compared to the Red Unit. The Palo Verde 
Clay and Upper Silt Deposits would be expected to confine groundwater flowing beneath 
and restrict recharge moving down from above. 

In this section, groundwater flow is inferred from the water-level elevations and their 
position relative to the surface separating geologic units. The LAU, Red Unit, and the 
Volcanic-Sedimentary Bedrock Sequence are interpreted to comprise the principal 
regional aquifer system in the Centennial Wash area. Multiple aquifers may be present 
within the principal aquifer system which together account for most of the groundwater 
flow through the area. In the Arlington Valley, the UAU is also a part of the principal 
aquifer system. 

The principal aquifer is unconfined, expect where the Palo Verde Clay is present 
below the piezometric surface of the principal aquifer. Where the Palo Verde Clay is 
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present in such a position, the principal aquifer system is considered a leaky confined 
aquifer and the Palo Verde Clay is considered a leaky aquitard. Groundwater above the 
Palo Verde Clay in the Upper Silt Deposits or UAU has been investigated, particularly by 
Fugro (1 978, 1980), and appears to be a localized unconfined aquifer. 

4.4 Discussion 

Based on the water level maps and hydrographs presented in Section 2, groundwater 
in the principal aquifer system since the 1960s has had a water table or piezometric 
surface ranging from approximately 850 feet amsl along the Buckeye-Salome Road to 
less than 700 feet near Centennial Wash. Prior to the 1950s, water levels near Centennial 
Wash were between 760 and 770 feet amsl and the lowest point was approximately 720 
feet amsl near Gillespie Dam. The water table in the unconfined aquifers above the Palo 
Verde Clay has had a range of approximately 800 to over 900 feet amsl since the 1970s. 

The piezometric surface of the principal aquifer system, as represented by water-level 
elevations in wells, is above the top of the LAU throughout the area where the Palo 
Verde Clay has been identified. Therefore, the principal aquifer system is considered 
confined wherever the Palo Verde Clay is present. Based on inspection of the currently 
available drillers’ and geologists’ logs, and consideration of geologic structures, the Palo 
Verde Clay is not present beneath the two lines of volcanic rock outcrops of the Palo 
Verde Hills or in the western Centennial Wash area where the LAU outcrops. 

The interpretations of groundwater flow presented in Section 2.0 are considered 
representative of the principal aquifer system. There may be variations in flow among 
the aquifers within the principal aquifer system, but data are not available to isolate and 
characterize such differences. Characterization of flow between aquifers within the 
principal aquifer system is probably not be necessary to predict groundwater responses to 
pumping for the proposed power plants. 

In general, flow in the principal aquifer system moves southwestward into the 
Centennial Wash Area from a line roughly paralleling the Buckeye-Salome Road. Prior 
to the late 194Os, the flow continued southward and entered the Gila River or passed 
through the area near Gillespie Dam into the Gila Bend Basin. Since the 1940s, pumping 
for farms in the Palo Verde Hills and along Centennial Wash collected a substantial 
portion of the flow and also caused water to reverse its path and flow from the Gila River 
towards the wells along Centennial Wash. 

In general, flow in the Upper Silt Deposits spreads laterally in several directions until 
sufficient area is developed to allow flow downward into the Palo Verde Clay. Flow in 
the UAU along the Gila River generally follows the alignment of the Gila River, but also 
provides for flow to or from the Gila River. 
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5.0 BOUNDARIES TO GROUNDWATER FLOW 

5.1 Introduction 

The arrangement of distinctive geologic materials in the Centennial Wash Area, 
particularly the Basement Complex, exerts a strong control on the flow of groundwater. 
Stulik (1 974 - Plate 1) considered all rock outcrops to be boundaries to the valley-fill 
sediments, which he considered the principal aquifer in the area. Stulik (1 974 - Plate 1) 
presented contours of equal thickness of valley-fill deposits. Depths to the base of the 
valley fill deposits interpreted by Stulik (1 974) range from less than 300 feet around 
exposed rock to more than 1200 feet in a large area including Centennial Wash and the 
Arlington Valley. Reassessment of the water-level contour maps indicates that 
occurrences of the Volcanic-Sedimentary Bedrock Sequence may not represent barriers 
to groundwater flow in the Centennial Wash Area. For this work, the Volcanic- 
Sedimentary Bedrock Sequence is included in the principal aquifer system. 

In this section, the controls of the Basement Complex on groundwater flow in the 
Centennial Wash Area are briefly reviewed from the available data. Specifically, 
information on the horizontal and vertical extents of the Basement Complex is compared 
with the water level elevation maps. A similar comparison is made with respect to 
vertical flow in the case of the Palo Verde Clay. 

5.2 Vertical Boundaries 

The upper surface of the basement complex (see Figure 20) is considered a bounding 
surface for groundwater flow. Of particular interest is the rise of this surface from sea 
level to over 500 feet beneath the Palo Verde Hills. This ridge of high basement complex 
is coincidental with closely-spaced contours of equal water-level elevations on the water- 
level contour maps for 1970, 1975, 1982, and 1992. As groundwater is forced through a 
thinner cross section, the hydraulic gradients would be expected to increase as seem in 
the Centennial Wash Area. 

The Palo Verde Clay also represents a substantial barrier to groundwater flow, but not 
as substantial as the basement complex. The large vertical differences between water- 
level elevations above and below the Palo Verde Clay indicate the restriction imposed by 
the Palo Verde Clay on vertical groundwater flow. The occurrence of the Palo Verde 
Clay is coincidental with the rise in the basement complex. The Palo Verde Clay further 
narrows the cross section for flow passing south and west beneath the Palo Verde Hills. 
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5.3 Horizontal Boundaries 

The west and south edges of the Centennial Wash Area form a corner for the 
PhxAMA as a whole. As Halpenny (1984) noted, this area can be thought of as the cork 
(actually more like the neck) of the bottle comprising the groundwater system of the 
western PhxAMA viewed as a whole. Groundwater flow is laterally restricted from 
locations where the top of the Basement Complex rises above the water level elevations 
in the principal aquifer system. Such restriction occurs around the edges of the 
Centennial Wash Area selected here with the exceptions of: 

the alignment of the Buckeye-Salome Road and the northeast end of the 
Arlington Valley and 

0 a two to three-mile long gap directly south-southwest of Gillespie Dam. 

5.4 Discussion 

The primary boundaries to groundwater flow in the Centennial Wash area are the 
Basement Complex and the Palo Verde Clay. Contrary to some earlier studies, the 
Volcanic-Sedimentary Bedrock Sequence in general is currently not considered to present 
a barrier to groundwater flow in the Centennial Wash Area. 
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6.0 HYDRAULIC PROPERTIES ESTIMATES 

Peter Mock Groundwater Consulting, Inc 

6.1 Introduction 

The extents to which water can move through or be stored in a hydrostratigraphic unit 
are quantified with the parameters hydraulic conductivity and specific storage/specific 
yield, respectively. These parameters are typically estimated from field and laboratory 
tests, but they also can be estimated from literature summaries and model simulations. 

6.2 Sources of Data 

Data for estimating hydraulic parameters are limited at this time for the Centennial 
Wash Area. Stulik (1974), Fugro (1 980) and Halpenny (1 984) compiled and summarized 
specific capacity data for wells in the principal aquifer system. Fugro (1 980), ARCADIS 
Geraghty & Miller (1 999) and Hargis+Associates, Inc. (2000) reported on aquifer tests in 
the principal aquifer system. Fugro (1 980) also reported on the results of slugbail and 
laboratory permeameter tests. Sempra Energy Resources and Pinnacle West Energy 
Corporation are conducting additional aquifer testing at this writing (April 2000) to 
develop additional hydraulic parameter estimates for the Centennial Wash Area. 

6.3 Approach for Interpretation 

Horizontal hydraulic conductivity (KH) can be estimated by dividing the 
transmissivity by the saturated thickness of the well at the time of the test. 
Transmissivity can be estimated from analysis of an aquifer test, slug test, or bail test, or 
from a rough, approximate relationship between specific capacity and transmissivity 
(transmissivity in gallons per day per foot ([gpd/ft] equals specific capacity in gallons per 
minute per foot of drawdown [gpm/ft] multiplied by 2000 - [Driscoll, 1986 - page 
102 13). Vertical hydraulic conductivity (Kv) and KH can be estimated from laboratory 
permeameter tests on oriented core samples. Aquifer test estimates are significantly 
better than estimates based on slug tests, bail tests, or the relationship between specific 
capacity and transmissivity. In the absence of any field data, KH can be estimated from 
literature-reported ranges for similar geologic materials. However, the reported ranges 
for KH are very large (several orders of magnitude for a given material) 

Specific storage (SS) can be estimated by dividing the storage coefficient (SC) by the 
saturated thickness of the well at the time of the test. Storage coefficient can be 
estimated from analysis of an aquifer test. Specific yield (SY) can be estimated from 
analysis of an aquifer test. In the absence of field data, SS and Sy can be estimated from 
literature-reported ranges for similar geologic materials. Compared to K, the storage 
parameters have much smaller reported ranges for a given material. 
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To the extent that data are presented in the available reports, the interpretations of the 
authors are reviewed here. Otherwise, the reported values are summarized. 

6.4 Hydraulic Conductivity 

Stulik (1 974 - page 8 and Table 1) presented specific capacity data for the area that 
range from one to 86 gpdft .  Transmissivity estimated for this specific capacity range 
using the approximation (Driscoll, 1986 - page 1021) ranges from 2,000 to 190,000 
gpd/ft. These values probably represent the principal aquifer system or parts of the 
principal aquifer system over a broad area. 

Fugro (1980) summarized data for existing wells in the vicinity of the PVNGS site as 
having pumping capacities of 400 to 2,800 gpm and specific capacities averaging 35 
gpdf t .  Average transmissivity estimated from specific capacity is approximately 70,000 
gpd/ft. These values probably represent the principal aquifer system within a few miles 
of the PVNGS site. 

A 24-hour aquifer test (Fugro, 1980 - page 20) was conducted in irrigation well (B- 
01-06) 34abb and the reported results included an estimated specific capacity of 55 
g p d f t  at 2,360 gpm and a transmissivity of 100,000 gpdft. Assuming a saturated 
thickness of 1000 feet (the well is perforated from 250 to 1235 feet bls) and converting 
units leads to a KH estimate of 13 Wd. These values probably represent the principal 
aquifer system at the PVNGS site. Fugro (1 978 - Appendix 21) also reported on a multi- 
well aquifer test run in sands of the UAU at the PVNGS site between 20 and 40 feet bls. 
Fugro (1 978) interpreted the test results to estimate transmissivity at 4,000 gpd/ft. 
Assuming a saturated thickness of 18 feet, Fugro (1 978) estimated KH at 30 Wd. These 
values probably represent the coarser parts of the UAU at the PVNGS site. 

Fugro (1 980 - pages 21 to 22,) further summarized the results of slug and bail tests or 
laboratory permeability tests for the vicinity of the PVNGS site as follows: 

Upper Sands, Gravels and Silt Deposits (UAU, LZ-5): KH of 1.3 ft/d. 
Upper Silt Deposit (MAU, LZ-4): KH = 0.0013 ft/d, Kv = 0.00013 Wd 
Palo Verde Clay (MAU, LZ-3) KH = 0.0013 Wd, Kv = 0.0007 Wd 

Halpenny (1 982a - Table 5) reviewed well data for the Buckeye Irrigation Company 
(BIC), calculated specific capacities, and evaluated the specific capacity data. He 
cautioned (Halpenny, 1982a - page 3-16) that specific capacities decrease with time due 
to well encrustation although aquifer properties remain constant. He also noted that the 
relationship between the perforated interval and the water table. The use in this case of 
January water levels for static and pumping water levels during July or August lead to 
excessive drawdown estimates, and that therefore specific capacities may be higher. 
Nevertheless, specific capacities for many wells are in the 100 to 300 g p d f t  range, 
which is exceptionally high. Transmissivity estimated for this specific capacity range 
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using the approximation (Driscoll, 1986 - page 1021) ranges from 200,000 to 300,000 
gpd/ft. Assuming a saturated thickness of 200 feet for the BIC wells and converting 
units, KH estimates would range from 130 to 200 ft/d. These estimates probably 
represent the UAU north of the Gila River near Buckeye. Specific capacities are lower 
(Halpenny, 1982a - Table 5), 20 to 60 gpm/ft, along the BIC canal for 4 miles east of the 
Hassayampa River. Transmissivity estimated for this specific capacity range using the 
approximation (Driscoll, 1986 -page 1021) ranges from 40,000 to 120,000 gpd/ft. These 
estimates probably represent an unknown combination of the UAU and MAU west of 
Buckeye. 

ARCADIS Geraghty & Miller (1 999 - Appendix A) reported on pumping tests 
conducted November 29 and 30, 1999. The tests were 24 hours in duration and were 
conducted on Duke wells 4- 1 (C-01-06 2 1 CBB2) and 4-2 (C-0 1-06 2 1 BCB). Their 
results are as follows: 

Well 4-1: At 1,530 gpm, drawdown was 41.5 feet, which yields a specific capacity of 37 
gpm/ft. Application of the Cooper-Jacob (1 946) semi-log straight-line method to the 
drawdown data from 1 to 450 minutes resulted in a transmissivity estimate of 109,000 
gpd/ft. Application of Theis (1 935) Recovery Method to the recovery data from one to 
490 minutes resulted in a transmissivity estimate of 86,000 gpd/ft. Until combined 
drawdown and recovery analysis of this test is conducted, the recovery-based estimate of 
86,000 gpd/ft is preferred. The well is open from 229 to 1012 feet bls and the static water 
level at the time of the test was approximately 170 feet (above the top of the 
perforations), so the saturated thickness can be assumed to be 783 feet. Dividing 
transmissivity by saturated thickness yields a KH estimate of 14.7 ft/d. However, water 
production is likely limited to intervals beneath the Palo Verde Clay. Estimated depth to 
the top of the LAU at this well (see Figure in Section 3) is 270 feet bls. The saturated 
thickness beneath the Palo Verde Clay in this well is then estimated at 740 feet. The 
estimate for KH beneath the Palo Verde Clay is 15.4 ft/d. Therefore, the KH estimate of 
15 ft/d developed by ARCADIS Geraghty & Miller Inc (1999 - Table Al)  is reasonable. 

Well 4-2: At 1,530 gpm, drawdown was 74.1 feet, which yields a specific capacity of 21 
gpdfi .  Application of the Cooper-Jacob (1 946) semi-log straight-line method to the 
drawdown data from 7 to 250 minutes resulted in a transmissivity estimate of 62,000 
gpd/ft. Application of Theis (1935) Recovery Method to the recovery data from 5 to 340 
minutes resulted in a transmissivity estimate of 78,000 gpd/ft. Until combined drawdown 
and recovery analysis of this test is conducted, the recovery-based estimate of 78,000 
gpd/fi is preferred. This well is open from 350 to 980 feet bls and the static water level at 
the time of the test was approximately 170 feet (above the top of the perforations) so the 
saturated thickness can be assumed to be 630 feet. Dividing transmissivity by saturated 
thickness yields a KH estimate of 16.6 ft/d. The top of the perforations is below the 
estimated bottom of the Palo Verde Clay. Therefore, the KH estimate of 16.4 ft/d 
developed by ARCADIS Geraghty & Miller Inc (1 999 Table A3) is reasonable 

The results of the two tests by ARCADIS Geraghty & Miller (1 999) probably 
represent the principal aquifer system beneath the Duke Energy property. 
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Hargis+Associates, Inc (2000) reported on the March 8,2000 6-hour pumping test of 
well (C-01 -06) 23adb on the Redhawk property. At 1,875 gpm, drawdown was 97 feet, 
which yie!ds a specific capxity ef 19 gpm’ft. App!icatim ~f the Cmper- Jacob (1 946) 
semi-log straight-line method to the drawdown data from 8 to 80 minutes resulted in a T 
estimate of 55,000 gpd/ft. Application of Theis (1935) Recovery Method to the recovery 
data from 20 to 180 minutes resulted in a transmissivity estimate of 48,000 gpd/ft. Until 
combined drawdown and recovery analysis of this test is conducted, the recovery-based 
estimate of 50,000 gpd/ft is preferred. The well is perforated from 140 to 930 feet bls 
and the 1986 depth to water of 180 feet bls is assumed as an estimate of the static water 
level, so the saturated thickness can be assumed to be 750 feet. Dividing transmissivity 
by saturated thickness yields a KH estimate of 9 ft/d. However, water production is likely 
from materials beneath the Palo Verde Clay. Estimated depth to the top of the LAU at 
this well (see Figure in Section 3) is 270 feet bls. The saturated thickness beneath the 
Palo Verde Clay in this well is then estimated at 660 feet. The estimate for KH beneath 
the Palo Verde Clay is 10.1 Wd. Therefore, the range of KH estimates given by 
Hargis+Associates, Inc. (2000) - 6 to 12 Wd - is reasonable. These results probably 
represent the principal aquifer system beneath the Redhawk property, but longer testing 
would be useful for confirming the results of this short test. 

6.5 Storage 

A 24-hour aquifer test (Fugro, 1980 - page 20) was conducted in irrigation well (B- 
01-06) 34abb and the resulting estimate for SC was 0.005. Assuming a saturated 
thickness of 1000 feet and converting units leads to a SS estimate of 1 0-6 cubic feet water 
per cubic foot sediments per foot drawdown (ft-I). 

Fugro (1 978 - Appendix 21) also reported on a multi-well aquifer test run in the UAU 
(Upper Silts, Sands and Gravel Deposits) between 20 and 40 feet bls. Fugro (1978) 
interpreted the test results with the Theis (1935) method to find a SC (or SY) ranging from 
0.008 to 0.013, average 0.01, Reinterpretation of this test with modern water-table 
aquifer test analysis methods would likely clarify the confusion and find a lower SC and a 
higher Sy. 

6.4 Discussion 

Transmissivity of the principal aquifer system in the Centennial Wash Area may 
range between 2,000 and 190,000 gpd/ft and average 70,000 gpd/ft. This summary is 
based on a rough approximation from specific capacity data, but has been confirmed in a 
preliminary manner by the results of four single-well aquifer tests: 100,000 gpd/ft, 86,000 
gpd/ft, 78,000 gpd/ft and 50,000 gpd/ft). Horizontal hydraulic conductivity of the 
principal aquifer system estimated from the four available aquifer tests ranges from 10 to 
17 Wd. Specific storage of the principal aquifer system was estimated from one aquifer 
test at 10- ft . Additional, longer-term (one to seven days) aquifer tests with observation 
wells are needed to improve the support for estimating transmissivity and hydraulic 
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conductivity in the area of the proposed power plants. Such tests are planned for the 
spring of 2000. 

The KH of the Palo Verde Clay appears to be very low, but as expected for these 
geologic materials: lo” ft/d, and the KV of the Palo Verde Clay appears to be one half the 
KH. These values were based on core tests that sample a small volume. Therefore, there 
may be substantial variability to the Palo Verde Clay above or below the values found to 
date. 

The reported values of hydraulic conductivity for the Upper Silt Deposits are 
surprisingly similar to those for the Palo Verde Clay: 1 0-3 ft/d for KH and 1 O4 Wd for Kv. 
The Upper Silt Deposits were tested with slughail tests for KH and core tests for Kv. As 
with the Palo Verde Clay, the Upper Silt Deposits may have substantial variability at 
volumes larger than those sampled at PVNGS. 

A group of slughail tests of the UAU at PVNGS resulted in an average KH of 1.3 
Wd. There is one aquifer test based value for the KH of the UAU at PVNGS: 30 Wd. 
These results indicate significant variability in the UAU at PVNGS. The specific yield 
reported for the one available aquifer test is unrealistically low, as was stated by the 
report authors (Fugro, 1978). 
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7.0 RECHARGE AND DISCHARGE ESTIMATES 

7.1 Introduction 

This section compiles the available information for the flow of water to and from the 
groundwater system in the Centennial Wash Area. The groundwater system includes all 
groundwater in the Centennial Wash Area including the principal aquifer system and 
perched zones. No distinction is made between locations within the Centennial Wash 
Area. 

All of the estimates made here are preliminary and subject to revision, based on 
review of this report and the water budget, as well as during model calibration to match 
historical water-level elevation distributions and changes. This section is intended as a 
first approximation of groundwater flow in the Centennial Wash Area. 

In this section, the term recharge includes the following components or categories of 
inflows to groundwater: 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

West-bound groundwater flow in from the West Salt River Valley, beneath 
the Gila River channel near Hassayampa 
Southwest-bound groundwater flow in from the Hassayampa Plain beneath 
the Buckeye-Salome Road 
East-bound groundwater flow in from the Harquahala Basin beneath the 
Centennial Wash channel at Mullen’s Cut 
Direct infiltration of precipitation 
Mountain front infiltration of runoff 
Gila River infiltration 
Hassayampa River infiltration 
Centennial Wash infiltration 
Minor tributary infiltration 
Industrial detention basin infiltration 
Agricultural leaching requirement 
Canal transmission losses 

The magnitude of the individual recharge components has changed in the 
Centennial Wash Area over time. Currently, the largest recharge components in the 
Centennial Wash Area are the groundwater inflow from the Hassayampa Plain, 
agricultural leaching requirement, canal transmission losses and Gila River infiltration. 

In this section, the term discharge includes the following components or categories of 
outflows from groundwater: 

Southeast-bound groundwater flow out to the Gila Bend Basin beneath the 
Gillespie Basalt flow near Gillespie Dam 
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Transpiration from phreatophytes 

Agriculture pumping 
Industrial pumping 
Domestic pumping 
Pumping for livestock watering 

Direct evaporation from the water table 

Groundwater flow into the Giia River 

The magnitude of the individual discharge components has changed in the Centennial 
Wash Area over time. Currently, the largest discharge components in the Centennial 
Wash Area are agricultural pumping and transpiration by phreatophytes. 

7.2 Sources of Data 

Data to estimate recharge and discharge components in the Centennial Wash Area 
come from a variety of sources. The studies by the USGS, ADWR and consulting firms 
reviewed in Section 2 are the primary sources of recharge and discharge estimates and 
supporting data. 

7.3 Approach for Interpretation 

Where available, estimates of recharge and discharge components are extracted from 
the sources discussed above. Other estimates are made based on methods described with 
the estimates in the following subsections. In all cases, simple methods for estimating 
recharge or discharge components are employed here which have been used in similar 
studies of adjacent basins in Central Arizona. 

The recharge and discharge estimates are combined in the next section - Section 8.0 
Water Budget. Within the framework of a water budget, the estimates of each recharge 
or discharge component can be compared with each other and their changes can be 
reviewed over time. 

7.4 Recharge Estimates 

The recharge components listed at the beginning of this section are described in detail 
in this subsection. The recharge components have been grouped for further discussion as 
follows: 

0 Groundwater flow in from adjacent areas, 

0 Infiltration of precipitation and runoff, and 
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Infiltration from agricultural operations. 

7.4.1 Groundwater Flow in from Adjacent Areas 

Groundwater flow into the Centennial Wash Area includes: 

West-bound groundwater inflow from the West Salt River Valley, beneath the 
Gila River channel near Hassayampa 
Southwest-bound groundwater inflow from the Hassayampa Plain beneath the 
Buckeye- S a1 ome Road 
East-bound groundwater inflow from the Harquahala Basin beneath the 
Centennial Wash channel at Mullen’s Cut 

In general, groundwater flow is estimated by applying Darcy’s Law to estimates for 
transmissivity, horizontal hydraulic gradient and cross-sectional width. Where gradients 
have changed with time, those changes are investigated from water-level elevation maps 
in the following discussions. 

Westbound groundwater inflow from the West Salt River Valley, beneath the Gila 
River channel near Hassayampa can be estimated from water-level elevation contour 
maps prepared by ADWR. Reeter and Remick (1 986 - sheet 1) present water-level 
elevation data for 1982 useful for estimating the flow of groundwater. The line of flow 
between the West Salt River and Hassayampa Sub-Basins appears in 1982 to be only one 
mile wide and extends up from the exposed rock of the Buckeye Hills at Powers Butte. 
The flow direction appears to be due south in the area north of this line, which indicates 
no flow between the Sub-Basins north of this line. The data points indicate a west- 
southwest gradient of 35 feet per mile (0.007) beneath the Gila River channel across a 
line extending one mile north from Powers Butte. Water levels for the same walls 
measured in 1992 (Hammett and Herther, 1996 - Sheet 1) indicate a gradient in the same 
direction of 56 feet per mile (0.01 1). 

Using the gradient estimated from Reeter and Remick (1 986 - Sheet 1) and assuming 
a section width of one mile and transmissivity of 300,000 gpd/ft for sediments beneath 
the Gila River channel (see Section 6) results in an estimate of 12,400 ac.-ft./yr. of flow 
across this line in 1982. Using the 1992 gradient estimated from Hammett and Herther 
(1996 - Sheet 1) results in an estimate of 19,500 ac.-ft./yr. Errol L. Montgomery & 
Associates, Inc. (1988 - Appendix B, page B-2) estimated groundwater flow into the 
ACC area near Hassayampa to be 15,900 ac.-ft./yr. in 1985. ADWR (Correll and 
Corkhill, 1994 - Figure 16) estimated flow out of the West Salt River Valley Sub-Basin 
at Arlington to be 3,000 ac.-ft./yr., but did not provide the basis for their estimates. 
Based on the use of data described above, an estimate of 16,000 ac.-ft./yr. groundwater 
flow into the Centennial Wash Area at Hassayampa is considered more accurate at this 
time. 

Peter Mock Groundwater Consulting, Inc 

April 4,2000 
Centennial Wash Area Groundwater 

Interim Report 



48 

Halpenny and Halpenny (1 988 - page 4-45) present a calculation for the portion of 
groundwater flow moving from the Hassayampa Plain directly south towards the 

miles long (east to west) and is approximately 3 miles north of I- 10 at Palo Verde Road. 
The estimate is 32,000 ac.-ft./yr and Halpenny and Halpenny (1 988, page 4-45) note that 
this estimate is similar to that made by Montgomery & Associates (1 988 page 75, line 50) 
of 26,500 ac.-ft./yr without the benefit of the testing data collected by Halpenny and 
Halpenny (1 988). Inspection of the maps used by Halpenny and Halpenny (1 988 - plate 
3) in comparison to water -level contour maps of broader coverage indicate that this 
estimate does not account for groundwater leaving the Hassayampa Plain for the Tonopah 
Desert or to pass through the Palo Verde Hills. Therefore, although it initially appears to 
account for all groundwater flow out of the Hassayampa Plain, this estimate does not 
apply to the Centennial Wash Area. 

Backeye area. The CTGSS sectim is 3:: TGv"mhii; 2 North, Ranges 4 s;?b 5 west, is seven 

Southwest-bound groundwater inflow from the Hassayampa Plain beneath the 
Buckeye-Salome Road can be estimated from gradients indicated on the maps shown in 
Figures 5 to 9. The water-level contour maps indicate horizontal gradients along the 
Buckeye-Salome Road as follows: 1970 - 40 to 120 feet per mile (0.008 to 0.022), 1975 
- 70 feet per mile (0.013), 1982 -30 to 70 feet per mile (0.006 to 0.013), 1992 - 50 feet 
per mile (0.009). The variability in these estimates arises primarily from the assumptions 
made by the authors in contouring. A value of 50 feet per mile (0.009) appears 
reasonable to estimate the gradient along this line. The line is 10 miles long and the 
closest transmissivity estimate for the principal aquifer system is 100,000 gpd/ft for a 
well at the PVNGS site. The resulting flow estimate is 53,300 ac.-ft./yr. 

East-bound groundwater inflow from the Harquahala Basin beneath the Centennial 
Wash channel at Mullen's Cut can be estimated from water-level elevation contour maps 
prepared by ADWR. The water level elevation contour map for 1979-1980 presented by 
Graf (1 980 - sheet 1) indicates that water in the Harquahala Basin in 1980 was flowing 
westward from Mullen's Cut. Therefore, as of 1980, regional groundwater flow was not 
moving from the Harquahala Basin to the Lower Hassayampa Basin. Prior to 
development of areas of depressed water level-elevations in both the Harquahala and 
Centennial Wash Areas, groundwater flowed from the Harquahala Basin into the 
Centennial Wash Area at a rate of approximately 200 ac.-ft./yr. (Mason, 2000). This 
amount probably slowly decreased to zero between the 1940 and the 1960s. 

7.4.2 Infiltration of Precipitation and Runoff 

Direct infiltration of precipitation is estimated from the average annual precipitation, 
the surface area above the groundwater system, and an estimate of the fraction of 
precipitation that becomes groundwater recharge for the local climate and soils 
conditions. The average annual precipitation is 8 inches per year; the surface area of soils 
above the groundwater system is approximately four townships (1 44 square miles). The 
fraction of precipitation that becomes groundwater recharge is estimated at 0.00 1 based 
on the work in the Ajo, Arizona area by Liu and others (1995) and a 50:50 mix of old and 
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young soil surfaces. The resulting estimate is less than 100 ac.-ft./yr. (61 ac.-ft./yr.), 
which can be neglected at this time. 

Mountain front recharge is the sum of the precipitation that falls on exposed rock, 
escapes evaporation, and runs off into the contact with the unconsolidated sediments at 
the mountain fronts. Although mountain front recharge is probably concentrated at the 
mouths of canyons, it is typically estimated as a basin-wide total or an average rate per 
mile of mountain front. The USGS (Frethey, 1985 - Table 1) has estimated that 
mountain front recharge in the West and Central (“Storage-Depletion”) Basins of Arizona 
ranges from 50 to 5,000 ac.-ft./yr per basin. In other reports from that same USGS work, 
a statistical relation between total mountain front recharge flux and total precipitation 
flux was developed, but only for basins with average rainfall greater than eight inches per 
year (Anderson and Others, 1992 - page B33). Basins with less than eight inches of 
recharge per year were arbitrarily assumed to have negligible mountain front recharge in 
that all precipitation was consumed in soil moisture deficits and evapotranspiration 
(Anderson and Others, 1992 - page B33). 

Since the Centennial Wash Area has average annual precipitation very near the USGS 
threshold, a relatively small amount of mountain front recharge may be present. Given 
that the Centennial Wash Area has characteristics similar to other West and Central 
Basins, a total value of 300 ac.-ft./yr. (in the lower end of the range of the USGS 
estimates) for the entire area seems reasonable. Given that the Centennial Wash Area has 
approximately 30 miles of mountain front, the average mountain front recharge estimate 
is 10 ac.-ft./yr. per mile of mountain front. This compares to 20 ac.-ft./yr. per mile of 
mountain front estimated by the USGS (Hanson and Benedict, 1994) for the Tucson 
Mountains, which are relatively low in elevation and precipitation is larger (1 2 inches per 
year). No closer studies for mountain front recharge are known at this time 

Infiltration from the Gila River has changed over time in the Centennial Wash Area. 
As noted previously, flows in the Gila River declined from the late 1930s to 1962 when 
effluent releases increased flow dramatically up to the present. Prior to groundwater 
pumping for irrigation in the Centennial Wash Area, the Gila River was a gaining stream 
and infiltration is assumed negligible. This situation changed by the late 1960s. Based 
on review of the available water-level contour maps, the Gila River started losing water 
from a point approximately eight miles north of Gillespie Dam southward some time 
before 1970 and this situation persists to this day. The rate of infiltration from the Gila 
River in the Centennial Wash Area has not been rigorously estimated at this time, 
because sporadic gaging records indicate larger flows at Gillespie Dam than at the 
Confluence with the Salt, even in years with no releases on the Salt. Because both stage 
in the river and surrounding groundwater elevations play a role in determining 
infiltration, model calibration is a promising method for estimating this value. As an 
initial set of estimates, the infiltration of the Gila River within the Centennial Wash Area 
may have ranged from zero in 1940 to some rate less than the pumping in the Centennial 
Wash Area (10,000 to 40,000 ac.-ft./yr.). 
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Infiltration from the Hassayampa and River and Centennial Wash cannot be directly 
estimated at this time from the available gaging data. Upstream and downstream gaging 
stations no: !ocateb to a!!ow ,.n ,+:,., ,c 1 ba!~darlull l ~ ~ ~ e ~  in the Centermia! Wash Area on an 
event-by-event basis. As noted in Section 2, flood flows are rare on these streams and 
they have significant distances on alluvial fill to cover before entering the Centennial 
Wash Area. As an initial set of estimates, the infiltration of either the Hassayampa River 
or Centennial Wash within the Centennial Wash Area may have ranged from zero in most 
years to 500 ac.-ft./yr. in years with flood events. 

There are many minor tributaries to the Hassayampa River and Centennial Wash in 
the Centennial Wash Area. Because their drainage areas are so much smaller, the sum of 
infiltration from these minor tributaries is probably much less than the infiltration on the 
Hassayampa River or Centennial Wash, and will be neglected at this time. 

Detention basins were constructed at the PVNGS to protect the facilities from 
flooding. These basins fill during recharge events and infiltration is sufficient to cause 
water-level rises in shallow piezometers (see Section 2). The total volume infiltrated 
from these basins is probably small, however and will be neglected at this time 

7.4.3 Infiltration from Agricultural Operations 

Infiltration associated with agricultural operations in the Centennial Wash Area can 
be divided into agricultural leaching requirement and transmission losses in delivering 
agricultural water. 

Stulik (1974 - Plate 1) presented the areas of irrigated agriculture transferred from a 
1968 aerial photograph. No mention is made of crop types or patterns. However, Stulik 
(1974 - page 9) estimated irrigation pumping quantities at 95,000 ac.-ft./yr. for 1969 on 
more than 24,000 acres and apportioned 50,000 ac.-ft./yr. to the Tonopah-Hassayampa 
area and 45,000 ac.-ft./yr. to the Centennial Wash area. Stulik (1974 - page 9) further 
noted that extensive agricultural development began in the early 1950s and irrigated lands 
reached 24,000 acres by 1960. 

As a first approximation, the groundwater pumping volumes can be used to estimate 
the volume of water applied for irrigation in the Lower Hassayampa Area. Total 
application of four ac.-ft./ac.-yr. (total pumping divided by acres from Stulik, 1974) at an 
estimated efficiency (consumptive use of crop per unit ground surface area divided by 
total applied water per unit ground surface area) of 75% leaves 25% or 23,750 ac.-ft./yr. 
for agricultural leaching requirement. Applying the apportionment by area (47% to the 
Centennial area) to the agricultural leaching requirement yields an estimate of 11,200 ac.- 
ft./yr of recharge from agricultural leaching requirement in the Centennial Wash and Palo 
Verde Hills areas in 1969. The agricultural leaching fraction from 4,000 acres at ACC 
adds another 7,000 ac.-ft./yr. for a total of 18,200 ac.-ft./yr. in 1969. 
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Fugro (1 980) estimated infiltration of the agricultural leaching requirement for the 
PVNGS property in 1972 (prior to construction) from the following data and 
assw~pti~ns:  2,150 acres were cultivated, 7,550 ac.=fi./yr. was applied, the c c n s ~ ~ p t i v e  
use of cotton is 41 inches per year, precipitation is 6.2 inches per year. The resulting 
estimate for agricultural leaching requirement was 200 ac.-ft./yr. for 1972, but this rate 
amounts to 3% recharge or 97% efficiency. Such a high efficiency would result in salt 
build up and could not be maintained, so it is questionable. Different estimates for 
agricultural leaching requirement were presented in Fugro (1 978): The average 
application rate for the period 1966 to 1972 was 6,000 ac.-ft./yr., which was applied to an 
average of 1,500 acres. At 25% leaching requirement, the total infiltration would be 
1,500 ac.-ft./yr., and represents a more sustainable farming practice. This later estimate 
is considered more acceptable than the first estimate presented in this paragraph. 

Long (1 983 - Sheet 1) estimated that 22,500 acres were irrigated in 1982 in the 
Lower Hassayampa area, which is down slightly from 24,000 acres reported to be in 
production by 1960. 

Although excess deep percolation in test plots ranged from 0 to 17 percent of applied 
water and averaged 8 percent (Montgomery, 1988 - page 89), total deep percolation 
recharge for 1985 was estimated at 3,600 ac.-ft./yr (Montgomery, 1988 - Appendix B, 
page B-2), a quantity which is closer to 25% and more in line with most other estimates. 
The infiltration from agricultural leaching requirements probably averages approximately 
one ac.-ft./ac.-yr. and irrigated acreages can be used to estimate the total agricultural 
leaching requirement. 

Water transmission losses are related to the size and character of the transmission 
system and the distance over which the water is transmitted. The Arlington Canal is 
considered the only significant source of transmission losses for the agricultural fields in 
the Centennial Wash Area. Seepage tests conducted on the Arlington canal by 
Montgomery (1988 - page 88) indicate 11,880 ac.-ft./yr of ACC canal losses to 
groundwater in 1985. For approximately seven miles of Arlington Canal with an 
average wetted width of ten feet, this estimate converts to an instantaneous infiltration 
rate of 3.8 ft/d, which is a high rate - approximately ten times the average rate for unlined 
canals in the Salt River Project (Corkhill and others 1993 - Page 62, table 8). Since this 
estimate is based on actual seepage tests, it is considered accurate. 

7.5 Discharge Estimates 

The discharge components listed at the beginning of this section are described in 
detail in this subsection. The discharge components have been grouped for further 
discussion as follows: 

0 Groundwater flow out to adjacent areas, 

Groundwater flow into the Gila River, 
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Evapotranspiration, and 

Wells. 

7.5.1 Groundwater Flow out to Adjacent Areas 

Southeast-bound groundwater flow out to the Gila Bend Basin beneath the Gillespie 
Basalt flow near Gillespie Dam can be estimated from water-level elevation contour 
maps prepared by ADWR. Water level maps for the Gila Bend Basin in 1979 and 1993 
presented in Sebenik (1 98 1) and Rascona (1 996), respectively, indicate regional 
groundwater flow passes beneath the Gillespie Basalt flow and Gillespie Dam and moves 
eastward to pumping wells arranged on a north-south line for two townships at the 
northern boundary of the Gila Bend Basin. The gradients on the east side of the inflow 
area southeast of Gillespie Dam were 0.006 in 1979 (Sebenik, 1981 - sheet 1) and 0.012 
in 1993 (Rascona, 1993 - sheet 1). 

Using the gradient estimated from Sebenik (I 98 1 - sheet 1) and assuming a section 
width of three miles and transmissivity of 10,000 gpd/ft for sediments beneath the Gila 
River channel (drillers logs indicate much less coarse sediments than at Hassayampa) 
results in an estimate of 1,000 ac.-ft./yr. of flow across this line in 1979. Using the 
gradient estimated from Rascona (1993 - sheet 1) results in an estimate of 2,400 ac.- 
ft./yr. Groundwater flow out of the ACC area to the south was estimated at 1,000 ac.- 
ft./yr. by Errol L. Montgomery & Associates, Inc. (1988 - Appendix B, page B-2), which 
is one order of magnitude smaller than the above estimates. Aquifer tests of the full 
aquifer system thickness to the southeast of Gillespie Dam would be needed to support or 
refine the estimates developed in this paragraph. 

The water-level change map shown in Sebenik (1 979 - sheet 2) indicates the inflow 
area of the Gila Bend Basin near Gillespie Dam experienced water-level rises of 30 feet 
between 1973 and 1979. The hydrographs for irrigation wells near the inflow area shown 
in Rascona (1 996 - sheet 2) - (C-03-05 02CBB) dropped through the late 1950s and 
early 1960s, then rose steadily 90 feet from 1965 to 1974 at which point the water level 
was 20 feet bls. Water levels in another well near the inflow area to the Gila Bend Basin 
(C-02-04 26 CBA) rose steadily from 1965 to 1981 at which point the water level was 80 
feet bls. Water levels in both these wells have since fluctuated about the points they rose 
to. In summary, the saturated thickness and gradients increased at the boundary between 
the Hassayampa Sub-basin and the Gila Bend Basin decreased during the 1950s and early 
1960s and then increased between 1965 and the late 1970s. Therefore, groundwater flow 
out of the Hassayampa Sub-Basin probably followed a similar pattern. 
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7.5.2 Evapotranspiration 

Evapotranspiration estimates for the Centennial Wash Area can be divided into direct 
evaporation from the water table and transpiration from phreatophytes. Direct 
evaporation from the water table is neglected for the Centennial Wash Area since the 
water table is typically deeper than ten feet bls. Evapotranspiration associated with 
agriculture is substantial, but it occurs well above the water table and is already 
accounted for in the consumptive use estimates discussed elsewhere. 

Estimates of transpiration by phreatophytes for 1974 in the Centennial Wash Area 
was extracted from Water Resources Associates ( I  975 - Table 4). The estimate of 
18,200 ac.-ft./yr. from 4,900 acres of phreatophytes was based on the assumption of a 
consumptive use of 3.7 ac.-ft./ac.-yr. Water use by 4,000 acres of phreatophytes in the 
ACC area for 1985 was estimated by Montgomery (1 988 - Appendix B, page B-2) at 
24,000 ac.-ft./yr. This estimate assumed a consumptive use of six ac.-ft./ac.-yr. If the 
1974 estimate is refined with consumptive use of six ac.-ft./ac.-yr, the 1974 phreatophyte 
water use is 29,400 ac.-ft./yr. The lower consumptive use estimate is preferred as it likely 
is more accurate is representing the density of phreatophytes in the area. 

7.5.3 Groundwater Flow into the Gila River 

As noted in the previous section, water-level elevation contours since the 1970s have 
indicated flow into the Gila River (commonly called base flow) from a point 
approximately eight miles north of Gillespie Dam. Before commencement of pumping 
for irrigation on the Centennial Wash Area in the 1940s, groundwater primarily flowed to 
the Gila River from the west and northwest. 

The rate of groundwater flows into the Gila River in the Centennial Wash Area has 
not been rigorously estimated at this time, because the sporadic gaging records do not 
allow unambiguous separation of base flow. Because both the stages in the river and the 
surrounding groundwater elevations play a role in determining the base flow, model 
calibration is a promising method for estimating this value. As an initial set of estimates, 
the flow of groundwater into the Gila River within the Centennial Wash Area may have 
ranged from tens of thousands of ac.-ft./yr. in 1940 to some rate of perhaps one-third to 
one-half that value since the 1940s. 

7.5.4 Wells 

There are four general categories of pumping from wells in the Centennial Wash 
Area: agricultural, industrial, domestic and stock watering. Since 1983, well owners have 
been required to report pumping volumes by well for all wells in AMAs pumping more 
than 35 gpm. Therefore, detailed records are available on a well-by-well basis since 
1983. This threshold excludes most domestic wells. Agricultural pumping prior to 1983 
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Pumping Total (ac.ft./vr.) 
<Included with Salt River 

Valley> 
1973 9 1,000 
1974 89.000 

<Prior to 1973> 

is typically estimated based on irrigated acres, crop type and estimated consumptive use 
and farm efficiency values. Industrial pumping is assumed to include only PVNGS. 
Domestic piimping caii be estimated based on the number of residences or population a& 
estimated consumptive use values. 

Only Centennial Wash Area 
<Included with Salt River 

Valley> 
4 1,600 
40.700 

Stulik (1 974 - page 9) estimated agricultural pumping quantities for the entire Lower 
Hassayampa Area during 1969 at 95,000 ac.-ft./yr. on more than 24,000 acres. Stulik 
(1 974 - page 9) further apportioned 50,000 ac.-ft./yr. - 53% - to the Tonopah- 
Hassayampa area and 45,000 ac.ft./yr. - 47% - to the Centennial area. Stulik’s (1974) 
Centennial area is essentially the same as the Centennial Wash Area considered here. 
Stulik (1 974 - page 9) estimated pumping quantities for domestic and stock watering to 
be less than 100 ac.ft/yr. Stulik (1 974 - page 9) further noted that extensive agricultural 
development began in the early 1950s and irrigated lands reached 24,000 acres by 1960. 

1975 
1976 

Industrial pumping for PVNGS was estimated as an increase from zero in the 1960s 
to a current use estimate of approximately half of the average on-site agricultural use in 
the seven years ending in 1972 reported by Fugro (1 980): 6,000 ac.-ft./yr. 

94,000 43,000 
98,000 44,900 

The USGS frequently publishes pumping estimates by area in Arizona. Anning and 
Duet (1994) is the most recent such summary. It contains pumping estimates for the 
Lower Hassayampa Area as provided in the first two columns of Table 2. 

1989 
1990 

471000 2 1,000 
42,000 18.600 
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Pumping Total (ac.ft./yr.) 

1984 25.246 

Apportionment of these total pumping estimates to only the Centennial Wash Area 
can be made by subtracting the pumping by ACC (2,400 ac.-ft./yr.) and then mu!tip!yi.g 
by the proportion reported by Stulik (1 974) of 47%. The results of applying the 
proportion of 47% to the USGS estimates are also shown in Table 2.  

Only Power Plant-Acquired 
Wells (ac.-ft./yr.) 

10.413 

ADWR (1 999b) provides files containing the reported pumping to the public over the 
Internet. These data were reviewed and totals for the Centennial Wash Area and for the 
three power plants were extracted and summarized in Table 3. In general, pumping has 
declined since 1983. The wells acquired with the power plant properties accounted for 
approximately 1 /3 of the reported pumping in the Centennial Wash Area since 1983. 
Comparison for the time periods of overlap between Table 2 (USGS estimates and 
constant 47% split for the Centennial Wash Area) and Table 3 (ADWR reports for wells 
in Centennial Wash Area) indicates the differences range between 10 and 40 percent. 
Therefore, the earlier USGS estimates and constant split appear reasonable. 

7.6 Discussion 

Estimates by previous investigators or data to make estimates are available for most 
of the recharge and discharge categories in the Centennial Wash Area. The groundwater 
inflow and outflow estimates appear to be relatively large, but have less supporting data 
than other large components such as pumping estimates. The usefulness of the estimates 
can be tested by comparing them in a simple groundwater budget (Section 8) and in a 
groundwater flow model that can be calibrated to available water-level data and aquifer 
test estimates of transmissivity. 
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8.0 WATER BUDGET 

8.1 Introduction 

The recharge and discharge component estimates of the previous section are 
summarized, totaled and compared in this section. As with its components, this water 
budget is a preliminary effort subject to refinement with additional analysis. 

The water budget lumps the entire groundwater system of the Centennial Wash Area 
together and neglects any restrictions in groundwater flow between sinks and sources 
within the area. That is, the water budget does not consider the time it takes for inflows 
to flow towards and interact with outflows. A groundwater model would take these 
restrictions into account. 

8.2 Water Budget 

The water budget consists of a summation of inflows and outflows and their 
difference, which is defined to be the change in storage. The change in storage calculated 
in this way cannot be compared to individual field measurements such as water-level 
changes because individual water-level changes do not reflect the averaging across the 
entire volume of groundwater in the Centennial Wash Area assumed in the water budget. 
Nevertheless, a water budget is a useful first step in assembling and reviewing individual 
hydrologic estimates for an area. General patterns of declines or rises in water-level 
elevations noted in hydrographs would be expected to be represented in the water balance 
as negative or positive changes in storage, respectively. 

Table 4 presents the preliminary groundwater budget for the Centennial Wash Area. 
The inflows, outflows, and changes in storage are briefly discussed in the following 
subsections. Reductions were made to the groundwater inflow estimates at Hassayampa 
(down from 16,000 to 4,000 ac.-ft./yr.) and along Buckeye-Salome Road (down from 
50,000 to 10,000 ac.-ft./yr.) in order arrive at negative changes in storage as would be 
expected from the review of the hydrographs discussed in Section 2. 

8.2.1 Inflows 

Estimated total groundwater inflows for the Centennial Wash Area ranged from 
34,000 ac.-ft./yr. in the 1940s to 56,000 ac.-ft./yr. in the 1970s and currently are 
approximately 44,000 ac.-ft./yr. The largest components have consistently been the 
agricultural leaching requirement, infiltration from the Arlington Canal, and groundwater 
inflow along the Buckeye-Salome Road. 
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Inflows 
Groundwater at Hassayampa 4,000 4,000 4,000 4,000 4,000 4,000 
Groundwater at Buckeye-Salome Rd. 10,000 10,000 10,000 10,000 10,000 10,000 
Groundwater at Mullen's Cut 200 150 100 0 0 0 
Mountain Front Infiltration 281 281 281 28 1 281 281 
Gila River Infiltration 0 0 4,000 6,000 8,000 8,000 
Hassayampa River Infiltration 100 0 0 100 100 100 
Centennial Wash Infiltration 200 0 0 200 200 200 
Agricultural Leaching Requirement 7,000 23,060 23,060 23,060 14,328 7,230 
Arlington Canal Infiltration 12,000 12,000 12,000 12,000 12,000 12,000 
TOTAL 33,781 49,491 53,441 55,641 48,909 41,811 

oufflows 

Phreatophytes 22,200 14,800 7,400 18,500 14,800 14,800 
Groundwater at Gillespie Dam 2,000 1,500 1,000 1,500 2,000 2,000 

Flow to Gila kve r  10,000 10,000 10,000 10,000 10,000 10,000 
Agricultural Pumping 2,400 39,250 39,250 39,250 26,914 9,000 

Pumping for Livestock Watering 122 122 122 122 122 122 

Industrial Pumping 0 0 0 1,000 2,000 3,000 
Domestic Pumping 243 243 243 243 243 243 

TOTAL 36,965 65,915 58,015 70,615 56,079 39,165 

Change in Storage (Inflows-Outflows) -3,183 -16,423 -4,573 -14,973 -7,170 2,647 
relative % difference -9.00% -28.46% -8.21 % -23.72% -1 3.66% 6.54% 

Table 4 Centennial Wash Area Preliminary Groundwater Budget e (all inflows, outflows and change in storage values are in acre-feet per year) 

Arlington Valley Irrigation (ac.) 
Centennial Wash Irrig. (ac.) 
Palo Verde Hills Irrig (ac.) 
Mullen's Cut Irrigation (ac.) 
Total Irrigated Area (ac.) 
Avg. Crop Consumptive Use 
Avg. Farm Efficiency 
Phreatophyte Area (ac.) 
Phreatophyte Consump. Use 
Population 
Mountain Front (miles) 
Annual Precipitation (in.yr) 

1940s 1950s 1960s 1970s 1980s 1990s 1 4,000 4,000 4,000 3,500 3,000 
0 5,200 5,200 
0 1,500 1,500 
0 600 600 

4,000 11,300 11,300 
3.30 3.30 3.30 
0.60 0.60 0.60 
6,000 4,000 2,000 
3.7 3.7 3.7 
200 200 200 
30 30 30 
8 8 8 

5,200 
1,500 
600 

11,300 
3.30 
0.60 
5,000 
3.7 
200 
30 

5,200 
0 

600 
9,300 
3.30 
0.70 
4,000 
3.7 
200 
30 
8 

1,500 
0 

300 
4,800 
3.30 
0.75 
4,000 
3.7 
200 
30 
8 
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8.2.2 Outflows 

Estimated total groundwater outflows for the Centennial Wash Area ranged from 
35,000 ac.-ft./yr. in the 1940s to 72,000 ac.-ft./yr. in the 1970s and currently are 
approximately 47,000 ac.-ft./yr. The largest components have consistently been 
agricultural pumping, phreatophyte transpiration and flow to the Gila River. 

8.2.3 Changes in Storage 

Estimated total changes in groundwater storage for the Centennial Wash Area (using 
this preliminary water balance) ranged from essentially zero in the 1940s to 17,000 ac.- 
ft./yr. in the 1950s and currently are approximately 3,000 ac.-ft./yr. The calculated 
changes in storage are not consistent in value during the 1950s, 1960s and 1970s as 
would be expected for the relatively consistent declines noted in the hydrographs in 
Section 2. 

8.3 Discussion 

Review of the preliminary water budget for the Centennial Wash Area indicates that 
some of the recharge and discharge components developed in Section 7 should be 
refined. Water budget components associated with irrigated agriculture should be 
verified, such as irrigated acres, consumptive use, and farm efficiencies. With these 
numbers set, the groundwater inflows at boundaries and to and from the Gila River 
should be adjusted to achieve consistent negative changes in groundwater storage 
(deficits) for the 1950s, 1960s, and 1970s as indicated by the hydrograph responses in the 
Centennial Wash Area. An example is the reduction in the boundary flows suggested by 
the water balance and discussed at the beginning of this section. 

e 

The results of testing preliminary recharge and discharge estimates by comparing 
them in the water balance points out the need to build a groundwater model that can be 
used to not only check the water balance, but check the simulated water-level elevations 
associated with estimated water budget components. The revisions suggested here can be 
incorporated into the model as it is built and calibrated. 
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9.0 DISCUSSION 

9.1 Conclusions 

Based on the information available to date, it appears that approximately 40,000 ac.- 
ft./yr. of pumping for agriculture in the Centennial Wash Area from approximately 1950 
to 1980 resulted in water-level declines near pumping centers of over 100 feet. During 
the times of largest drawdowns in the pumping centers, water-level elevations in areas a 
few miles from the pumping centers fluctuated up and down by only a few feet. 

Proposed pumping for the power plants is estimated here at 16,000 to 18,000 ac.- 
ft./yr. Therefore, the response of the groundwater system to pumping for the power 
plants - water-level declines - may be expected to be a fraction (perhaps one third to half) 
of that observed in the past in response to agricultural pumping. 

9.2 Recommendations 

The conclusions of this interim report should be tested by refining the water budget 
components through model calibration and conducting simulations of 30 years of power 
plant pumping. A model provides for consistent comparison of simulated water level 
elevations with measured water-level elevations (calibration targets) and therefore is a 
more severe test of water budget components than a simple, lumped water balance. The 
available water-level data will provide suitable targets for model calibration. 

In developing the model, agricultural water use characteristics of the area during the 
past 50 years should be further investigated and the relevant water budget component 
estimates should be refined. Estimates of flow to and from the Gila River should be 
refined as part of model calibration. 

To further support and guide the calibration of the model, additional estimates of 
hydraulic parameters should be developed through the conduct of aquifer tests in the 
principal aquifer system at several locations using observation wells, as they are available 
and access can be obtained. The hydraulic parameter estimates resulting from the aquifer 
tests can be incorporated into the model during calibration and can serve as additional 
calibration targets. 
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Figure 11 Hydrographs for Wells in the 
Western Centennial Wash Area 
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Figure 12 Hydrographs for Wells in the 
Eastern Centennial Wash Area 
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Figure 13 Hydrographs for Deep Wells in the 
Palo Verde Hills Area 



a 

a 

940 

930 

920 

910 

900 

890 

880 

870 

860 

850 

840 

-t- 

Monitoring Wells at 
PVNGS 

- - - - 

a - - - - 
PV-21W@-01-06) 27cdd (30'-70'> 
PV-31€€)/(C-01-06) 03bdd (20'-50 

_ - _ _  
_ - _ -  

I 1  I I 1  I I l l  

12/31/39 12130144 12/30/49 12/30/54 12/31/59 12/30/64 12/30/69 12130174 12/31/79 12/30/84 12/30/89 12/30/94 12/31/99 

Figure 14 Hydrographs for Shallow Wells in the 
Palo Verde Hills Area 
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Exhibit 8-7 
Land Use 
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Land Use Study 
Mesquite Generating Station 

Introduction 

This land use study will identify existing land ownership and uses, plans for future land 
uses, and zoning requirements within a 2 mile radius of the plant site (study area). This 
baseline data will be developed using existing maps, aerial photographs, Maricopa 
County planning documents and visual surveys and inspections. The data will be 
evaluated to determine any potential land use impacts from the construction and 
operation of the proposed power plant. In addition to the plant site, this land use study 
will determine any potential impacts for the land on which the existing agricultural water 
rights are being converted to Type I rights (water property). This ground water will be 
the source for the plant water supply. Mitigation measures will be proposed if any 
potential land use impacts are identified. 

Plant Site Location 

The plant site is located in the unincorporated community of Arlington, Arizona, in the 
county of Maricopa. The site is located approximately 40 miles west of Phoenix and 
approximately 8 miles south of interstate 10. The site is situated south of the existing 
Palo Verde Nuclear Generating Station (PVNGS) on a 400 acre parcel. Access to the 
site is via Elliot Road, which borders the site to the north. The approximate coordinates 
for the plant site are latitude 33' 20' north, longitude 1 12' 51 ' east. The water property is 
2,990 acres located approximately 2 miles west of the plant site. Refer to the area map 
provided in Exhibit A-2. 

Land Ownership 

The ownership in the study area consists of State land administered by the Arizona 
State Land Department, and private land. The land ownership in the study area is 
shown on the map provided in Figure A3-1. The plant site and the water property are 
located on private land. 

Existing Land Uses 

The land in the study area is general rural in nature and the primary uses are 
agricultural, residential, industrial, vacant, transportation or utilities. The map in Figure 
A3-2 indicates the existing land uses with transportation and utility corridors highlighted 
for clarification. The following is a brief description of the various existing land uses. 
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Agricultural 

The agricultural land use within the study area is primarily irrigated farmland. The active 
agricultural land is generally located south and southeast of the plant site and is located 
outside of the study area. The agricultural land in the study area (including the water 
property) were previously used for agriculture but are currently out of production and are 
returning to vacant desert. 

Residential 

The residential land use in the study area is primarily single family dwellings. The 
location of the single family dwellings within the study area are shown on the map 
provided in Figure A3-2 

Industrial 

The industrial land use in the study area consists of the PVNGS located directly north of 
the plant site. 

TransDortation 

The transportation corridors within the study area consist of roads and railroads. 

The roads within the study area are generally unpaved, two-track roads used by local 
property owners. The major arterial paved roads in the study area are Elliot Road and 
Wintersburg Road (383rd Avenue). 

The Southern Pacific Railroad operates one main railroad line that runs southwest to 
northeast with the closest point approximately 1 mile from the plant site. One rail spurs 
runs north from this line to the PVNGS and bisects the plant site property. 

Utilities 

Several transmission lines exist within the study area and an El Paso interstate gas line, 
though not within the study area, crosses a portion of the water properties. 

There are three 500kV transmission lines within the study area (excluding transmission 
lines within the PVNGS property) and are described below: 

0 The North Gila transmission line runs north to south through the western edge of 
plant site property. 

0 The Kyrene line runs north to south at a location approximately '/2 mile west of the 
plant site property. 

0 The Devers line runs east to west approximately 1 mile northeast of the plant site 
and crosses the most northern portion of the water properties. 

A 69 kV Arlington substation is located just north of Elliot Road approximately 1 -1/2 
miles east of the plant site. There are several 69 kV subtransmission lines emanating 
from this substation that are in the study area. 
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There are low voltage distribution running along the northern and western portion of the 
plant site property boundaries. 

There are several agricultural irrigation wells and canals/ditches throughout the study 
area. Most of these appear not to be in operation. 

Vacant Land 

A large portion of the study area consists of undeveloped or vacant land. This vacant 
land has no visible building or structures. 

Future Land Use 

The purpose of the future land use inventory was to document all planned and proposed 
land uses. Sources of future land use information include projected uses embodied in 
officially adopted general and wide-area plans. Planned uses within the vicinity of the 
study area are described in the Maricopa County Tonopah Area Land Use Plan, adopted 
by the Maricopa County board of Supervisors in 1992 (“Tonopah Plan”). The Tonopah 
Plan amended the original plan to reflect changing growth patterns, population 
projections and annexations and other changes within the planning area. 

Changes in existing, developed land uses within the study area are unlikely to occur. It 
is more likely the development of vacant and agricultural lands will occur as rural-type 
development (e.g., residential) continues throughout the study area 

The majority of lands within the study area are currently planned for Rural Residential, 
High Density use. According to the Tonopah Plan, the Rural Residential, High Density 
category denotes areas where single-family residential development is desirable but 
urban services (e.g., water, sewer, schools, parks, law enforcement, fire protection, etc.) 
are limited. Uses in this category include agricultural and single-family residential. 
However, Maricopa County is currently drafting a major revision to the Tonopah Plan. 
County planners are considering a change that would replace a portion of the land 
designated as Rural Residential land use, which includes the plant site, with an Industrial 
use classification. 

Several locations within the study area are designated by the Tonopah Plan as Open 
Space; although no such designation occurs at the plant site. The majority of land 
designated as open space is located south and west of the plant site along the 
Centennial Wash. According to the Tonopah Plan, the “open space” designation is 
prescribed for areas that would be best precluded from development except for 
recreational purposes. 

The existing PVNGS property is designated as a Heavy Industrial Center. Lands 
designated for this use denote areas for the location of major employment centers. 
Uses permitted in this category include warehousing, storage, distribution activities and 
general manufacturing and assembly of small parts. 
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The proposed Palo Verde South Switchyard would be located east of the plant site, 
south of Elliot Road between the existing Kyrene and North Gila 500kV transmission 
lines. Preliminary plans indicate that the Palo Verde South Switchyard would serve as a 
satellite facility for new and existing power lines and an alternative to connecting directly 
into the existing PVNGS switchyard. 

Zoning 

Zoning is a method of land use control that specifies the types of land uses allowed, the 
intensity or density of the use, and standards for development. Zoning classifications for 
the study area were obtained from Maricopa County’s Planning and Development 
Department and are shown in Figure A3-3. 

According to Maricopa County’s Zoning Ordinance (1 998) and Maricopa County’s 
Planning and Development Department, the plant site is zoned Rural-1 90. The principal 
purpose of this Rural-1 90 zoning designation is to conserve and protect farms and other 
open land uses, foster orderly growth in rural areas and prevent urban and agricultural 
land use conflicts. Uses permitted in these zoning districts typically include both farm 
and non-farm residential uses, farms, and recreational and institutional uses. 

All lands within the study area are zoned Rural-190 with the exception of that portion of 
the PVNGS property that occurs within the study area, which area includes both Rural- 
190 and Rural-43 designations. The PVNGS operation is currently permitted under a 
Special Use Permit granted by Maricopa County. Rural-1 90 zoning requires a minimum 
lot size of 190,000 square feet per dwelling unit and Rural-43 zoning requires a minimum 
lot size of one acre per dwelling unit. 

As the plant site is located within the current Rural-190 zoning designation, according to 
the Maricopa County’s Zoning Ordinance (Article IV, Section 402), a Special Use Permit 
would be required to construct and operate the proposed Project. The Applicant is in the 
process of applying for a Special Use Permit, which would be issued by the Maricopa 
County Board of Supervisors upon recommendation of Maricopa County’s Planning and 
Zoning Commission. 

Impact Assessment 

The proposed project site is located on land under private ownership. Lands adjacent to 
the project are primarily undeveloped. There are no plans for any new transmission 
lines or rail spurs and new access roads will be confined to the project site except for 
the entrance way at Elliot Road. The project will not have any direct adverse impacts to 
existing residential or other uses. 

The project site and surrounding lands are designated for rural residential high-density 
use according to the Maricopa County Tonopah Area Land Use Plan. Based on a 
records search at the County’s Planning and Development Department, no residential 
developments have been proposed or approved for the area immediately surrounding 
the project site. Recent proposals (i.e., proposed Palo Verde South Switchyard) 
indicates that other land use plans within the vicinity of the project will be consistent with 
the proposed project. In addition, County planners are considering a change that would 
replace a portion of the land designated as Rural Residential land use, which includes 
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the plant site, with an Industrial use classification. Therefore, the project would have no 
adverse impacts to future land use plans. 

Mitigation Measures 

No site-specific mitigation measures have been identified at this time because no 
substantial impacts to existing or future land use are expected as a result of constructing 
and operating the proposed project. The water property, though not part of the plant 
site, will be taken out of agricultural production and subject to the provision of ARS S 45- 
546 ‘Weed and Dust Control”. A plan is being developed for the water property to 
establish compliance with the above provision. This plan will be provided upon its 
completion. 

References 

Maricopa County. 1 1/99. Zoning Ordinance. Phoenix, Arizona 

Maricopa County. Tunopah Area Land Use Plan. Phoenix, Arizona. 
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Exhibit C 
Unique Biological Wealth or Rare and Endangered Species 

The Arizona Corporation Commission Rule of Practice and Procedure RI 4-3-21 9 
provides that the applicant: “Describe any areas in the vicinity of the proposed site or 
route which are unique because of biological wealth or because they are habitats for rare 
and endangered species. Describe the biological wealth or species involved, and state 
the effects, if any, the proposed facility will have thereon. ” 

Biological Wealth and Potential Impacts 

No areas in the vicinity of the proposed site are unique because of biological wealth or 
because they are habitats for rare and endangered species. Exhibit B-1, Biological 
Description and Setting, contains the complete Biological Description and Setting study 
and a copy of the Game & Fish Department letter dated November 10, 1999. 

The project site consists of gently sloping alluvial soils at an elevation of approximately 
850 - 900 feet above sea level. The soils are well drained and composed of silty, sandy 
and stony soils with some basalt outcrops. The site is gently rolling, with limited 
topographic diversity. Nearby areas are farmed (irrigated agriculture), but the project site 
has not been plowed or farmed. The local land-use is rural and agricultural. 

The occurring or potentially occurring species lists are provided in Appendix A to the 
Biological Description and Setting study and again in Exhibit D, Species Lists. No 
suitable habitat for any federally listed species is found on the project site or known in the 
vicinity. There are no aquatic or mesoriparian habitats on the site, nor are there any 
forests, caves, cliffs, dead standing trees or ephemeral pools. 

Since there are no aquatic or mesoriparian habitats on the project site or in the vicinity, 
no aquatic or mesoriparian species will be affected. Likewise, given the lack of such 
habitat, no forest, cave, cliff or dead standing tree dwelling species are anticipated to be 
affected. There are no ephemeral pools on site, therefore no species of dependent on 
ephemeral pools will be affected. 

A pygmy owl survey was conducted on the project site and is contained in Exhibit B-2. 
All pygmy owl surveys have been negative for pygmy owls, therefore, no impact on 
pygmy owls is expected. 

There is no designated critical habitat on the project site or in the vicinity. The project 
will not affect any designated, or proposed, critical habitat. No suitable habitat for any 
federally listed species is found on the project site or known in the vicinity, therefore, no 
impact to any federally listed species is expected. Further, the Game & Fish 
Department’s Heritage Data Management System was accessed and current records did 
not indicate the presence of any endangered, threatened, or special status species in the 
project vicinity. 0 
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The power plant construction will remove approximately 340 acres of Sonoran 
Desertscrub community, primarily creosotebush. Most of the animals and plants 
associated with this community will no longer be supported on the project site. 
Approximately 50 acres of mesquite scrub associated with the desert wash will be 
removed. Plants and animals associated with this community will no longer be supported 
on the project site. While the habitat area lost relative to the total area of the plant 
communities is small, there will be some increase in fragmentation of the desertscrub and 
xeroriparian communities in the project area. Some plants and animals may be limited in 
dispersal or occurrence by fragmentation effects. 

Other animals benefit from fragmentation, an increase in habitat frequency in an area. 
Because the project vicinity is a mosaic of irrigated agricultural lands, desertscrub, and 
xeroriparian wash, fragmentation effects will be limited. 

Indirect effects of the power-plant may include a loss of Sonoran desertscrub to business 
development and infrastructure construction associated with the power-plant. Water used 
for the project will be pumped groundwater and is not expected to alter surface water 
resources. There will be no wastewater disposal to surface waters, therefore there will be 
no disposal related effects to such waters. 

.-. Fopuiations or common animals and plants associated with these communitiGTii be 
affected through the loss of individuals, however there should be no long-tern population - 
effects on any common plant or animal population. 
relatively large and able to absorb these localized losses. 

Locally, these popuiations are a 
It is concluded that based on this information that this project will not significantly 
impact native vegetation or wildlife. 
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Exhibit D 
Species Lists 

As stated in Arizona Corporation Commission Rules of Practice and Procedure R14- 
3-21 9: 

“List the Jsh, wildlife, plant lfe and associated forms of lfe associated with the vicinity 
of the proposed sites or route and describe the effects, if any, other proposed facilities 
will have thereon. ’’ 

Tables AI through A4 outline the plant and animal species occurring, or potentially 
occurring, within the project area. The potential impact on these species is described 
below: 

Plants and animals associated with the Sonoran Desertscrub area to be disturbed will no 
longer be supported on the project site. Those species associated with the mesquite in the 
wash area will also be displaced. The habitat area lost relative to the total area of the 
plant communities is small, but there will be some increase in fragmentation of the 
desertscrub and xeroriparian communities in the project area. Some plants and animals 
may be limited in dispersal or occurrence by fragmentation effects. 

Populations of common animals and plants associated with these communities will be 
affected through the loss of individuals, however there should be no long-term population 
effects on any common plant or animal population. Locally, these populations are 
relatively large and able to absorb these localized losses. 

There is no designated critical habitat on the project site or in the vicinity. The project 
will not affect any designated, or proposed, critical habitat. No suitable habitat for any 
federally listed species is found on the project site or known in the vicinity, therefore, no 
impact to any federally listed species is expected. Further, there are no anticipated to 
effects to any Wildlife of Special Concern in Arizona. It is concluded that the project 
should not have &y significant adverse impacts to native vegetation or wildlife. 

e 
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Table A1 
Plant Species Occurring or Potentially Occurring within the Project 

Area 

Spurges 
Cheesebush 
Big galleta 
Creosote bush 
Anderson thornbush 
Desert broom 

Euphorbia spp. Sonoran desertscrub High 
Hymenoclea salsola Sonoran desertscrub High 
Hilaria rigida Sonoran desertscrub High 
Larrea tridentata Sonoran desertscrub High 
Lycium andersonii Sonoran desertscrub High 
Baccharis sarothroides Sonoran desertscrub High 

I Red brome I Bromus rubens I Sonoran desertscrub I 



Table A2 
Reptiles and Amphibians Occurring or Potentially Occurring within the Project 

Area 

Habitat Type 

Shortgrass plains, 
mesquite savannah, 
creostoe bush desert, 
and other areas of low 
rainfall 
Lowlands, washes, 
floodplains of rivers, 
alluvial fans, playas, 
and alkali flats. 
Primarily a grassland 
species but frequents 
creosote bush desert 
Desert oases and rocky 
canyons 
Barren desert, gassland, 
and brushland: most 
common in areas of 
scattered scrubby 
growth such as creosote 
bush and mesquite 
Desert, prairie, 
brushland, woodland, 
and farmland. Usually 
avoids area of dense 
vegetation 
Sonaran desert and 
mountain foothills. 
Oflen associated with 
rock stream courses 
Upland desert 

Creosote desert 

Creosote desert 

Common Name 

Couch’s spadefoot toad 

Potential for Occurrence 
on Proposed Project Site 

High 

High 

High 

None 

High 

High 

Low 

High 

High 

High 

Western spadefoot toad 

Creosote desert 
Creosote desert 
Creosote desert 

Great plains toad 

High 
High 
High 

Red-spotted toad 

Mohave rattlesnake 

Coachwhip 

3onora whipsnake 

Saddled leaf-nosed 
make 
Spotted leaf-nosed 
make 
3lossv snake 
,ong-nosed snake 
3anded sand snake 
\light snake 
Western patched-nosed 
;nake 

Scientific Name 

Scaphiopus couchi 

Scaphiopus hammondi 

Bufo cognatus 

Bufo punctatus 

Crotalus scutularus 

Masticophis jagellus 

Masticophis bilineatus 

Phyllorhynchus browni 

Phyllorhynchus 
decurtatus 
Arizona elegans 
Rhinocheilus lecontei 
Chilomeniscus cinctus 
Hypsiglena torquata 
Salvadora hexalepis 

Creosote desert I High 
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Table A2 (Continued) 
Reptiles and Amphibians Occurring or Potentially Occurring within the Project 

scattered scrubby 
growth such as creosote 
bush and mesquite 
Creosote bush flats 
Desert areas with sparse 

Area 

High 
High 

Common Name 

Western blind snake 

vegetation 
Desert plains with 

Gopher snake 

High 

Yuma kingsnake 
Western ground snake 

creosote bush 
Creosote bush, mesquite 

Sidewinder 

High 

Western diamondback 
rattlesnake 

woodlands 
Creosote bush desert 

Wide range of habitats, 
one of the most 
abundant lizards in the 
wid and semiarid west 
Arid and semiarid 
habitats with sparse 

Mohave rattlesnake 

High 

High 

High 

Banded gecko 
Zebra-tailed lizard 

vegetation 
Desert areas dominated 

Leopard lizard 

Desert spiny lizard 

High 

Long -tailed brush 
lizard 
Side-blotched lizard 

Western whiptail 

Desert iguana 

Chuckwalla 

Scientific Name 

Leptotyphlops hyumilis 

Pituophis melanoleucus 

Lampropeltis getulus 
Sonora semiannulate 

Crotalus cerastes 

Crotalus atrox 

Crotalus scutularus 

Coleonyx variegatus 
Callisaurus draconoides 

Crotaphytus wislizenii 

Sceloporus m. magister 

Urosaurus graciosus 

Uta stansburiana 

Cnemidophorus tigris 

Dipsosaurus dorsalis 

rauromalus 

on Proposed Project Site 
Favors rocky hillsides Low 
with patches of loose 
soil 
Grassland and open Moderate 
brushland 

hillsides and rock 
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Table A3 
Avian Species Occurring or Potentially Occurring within the Project 

Area 

I on Proposed Project Site I " 

Turkey vulture Cathartes aura Dry open country Occasional 1 y 
Red-tailed hawk Buteo jamaicensis A variety of habitats Occasionally 

Harris hawk Parabureo unicinctus Mesquite Scrub and High 

Prairie falcon Falco mexicanus Open mountains, dry Occasionally 

Roadrunner Geococcyx Chaparral, desert scrub, High 
calijornianus and arid brush 

Gambel quail Lophortyx gambelii Desert thickets; arid Hig5 

Mourning dove Zenoida macroura Dry uplands and desert High 
White-winged dove Zenoida asuaruca Dry uplands and desert High 
Curve-billed thrasher Toxostoma curvirostre Upland Desert scrub Moderate 
Bendire's thrasher Toxostoma bendirei Desert scrub High 
Le Conte's thrasher I Toxostoma lecontei I Desert with scant I High 

from tundra to desert 

Desert areas 

plains, and prairies 

country 

Western kingbird nrannus verticalis 
Black-tailed gnatcatcher Polioptila melanura 
Cactus wren Campylorhynchus 

vegetation 
Along arroys and desert Moderate 
thickets 
Low desert High 
Desert High 
Desert High 
Mesauite scrub High 

I 

Plains, sparsely High 
vegetated country 
Arid savanna, farmlands High 
Deserts and arid country High 
Deserts and arid High 

brunneicapillus hillsides 
Costa's hummingbird Calypte costae Low Desert Moderate 
Ladder-backed Picoides scalaris Deserts Low 
woodpecker 
Gila woodpecker Melanerpews Low desert scrub with Moderate 

uropygialis saguaro and mesquite 
trees 

Logger-head shrike Lanius ludovicianus Open country High 
Lark bunting Chondestes grammacus Dry fields, savanna Moderate 
Horned lark Eremophila alpestris Open patches of bare High 

ground alternating with 
low vegetation 
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Table A4 
Mammal Species Occurring or Potentially Occurring within the Project 

Area 

Lipus californicus 

Canis latrans 

Urocyon 
cineriaorgenteus 
Vulpes macrotis 

Perognathus 

Common Name 

grasslands 
Deserts and semiarid High 
grasslands 
Variety of habitats from High 
mountains to deserts 
Variety of habitats from High 
mountains to deserts 
Deserts with alluvial High 
soils 
Deserts with sandy or Moderate 

Desert cottontail 

Arizona pocket mouse 
Pocket mouse 
Desert pocket mouse 
Merriam’s kangaroo rat 
Desert kangaroo rat 
Western harvest mouse 

Black-tailed jack rabbit 

lonimembris gravelly soils 
Perognathus amplus Desertscrub High 
Perognathus baileyi Desertscrub High 
Perognathus penicillatus Desert High 
Dipodomys merriami Desert High 
Dipodomys deserti Desert High 
Reithrodontomys Throughout Arizona High 

Coyote 

v 

Peromyscus eremicus 
Perom yscus 

Gray fox 

Desertscrub High 
Various Moderate 

Kit fox 

maniculatus 
Onychomys torridus 

Sigmodon arizonae 

Little pocket mouse 

Various High 

Deserts, Mesquite Moderate 
thickets 

White-throated wood rat 
Desert wood rat 
Mule deer 

Neotoma albigula Throughout Arizona High 
Neotoma lepida Deserts High 
Odocoileus hemionus Deserts, mountains Occasional 

I megalotis I I I 
Cactus mouse 
Deer mouse 

Southern grasshopper 
mouse 
Arizona cotton rat 
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Exhibit E 
Existing Scenic Areas, Historic Sites and Structures or 

Archeological Sites in Vicinity 

As stated in Arizona Corporation Commission Rules of Practice and Procedure R14- 
3-21 9: 

“Describe any existing scenic areas, historic sites and structures or archaeological sites 
in the vicinity of the proposed facilities and state the efects, if any, the proposed facilities 
will have thereon. ” 

The following document entitled “Scenic and Visual Resources” was prepared for 
Mesquite Power, LLC by SA&B Environmental & Chemical Consultants and outlines the 
existing and potential impact on visual resources. 

Historic and archeological sites are described in Exhibit 5-2, “Cultural Resources.” 
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Scenic Areas and Visual Resources 

Proiect Location and Setting 

The 440 acre project area is located on the 'south side of Elliott Road approximately 
1 mile south of the Palo Verde Nuclear Generating Station (PVNGS) in Maricopa 
County. The Hassayampa River is located about seven miles to the east of the project 
area. 

The project area is located within the Basin and Range physiographic province in 
southwest Arizona. More specifically, the project area lies at an elevation of between 
868 and 895 ft. above mean sea level in the Lower Colorado subdivision of the Sonoran 
Desertscrub community (Brown 1984). The parcel is undeveloped and contains sparse 
scrub vegetation, including palo verde and mesquite, creosotebush, and various cacti, 
grasses and forbs (weeds). The topographic character of the area is flat,md several 
unnamed, small and ephemeral drainages traverse the project area. A large, unnamed 
drainage located in the west half of the study area is more densely vegetated with 
mesquite, palo verde, and grasses. 

Visual Characteristics 

The foreground views within the project boundaries vary from the flat, sparsely vegetated 
desert in the eastern and central portions of the property, to the more densely vegetated 
areas associated with the drainage in the western portion of the site. Midrange views are 
relatively nondescript as they lie on the flat land and do not contain notable visual 
elements except for several unnamed hills located within a quarter mile northeast of the 
project area. Distant views are comprised of low hills and mountain ranges including the 
Palo Verde Hills located approximately 10 miles northwest of the project area, the 
Buckeye Hills approximately six miles southeast of the site, and hills and mountains 
associated with the Woolsey Peak Wilderness located approximately eight miles south of 
the property. 

Permanent cultural modifications are visible in and around the project area including the 
PVNGS one mile to the north and a 500kV transmission line that runs north-south near 
the mid-section line in the eastern portion of the project area. A southern-Pacific railroad 
(RR) track parallels the transmission line, a utility (telephone) line delineates the western 
boundary of the project area, and a drainage ditch and wire fence mark the southern edge 
of the project area. 

Existing Scenic Oualitv 

The aesthetic value and/or scenic quality of a setting is a function of the natural and man- 
made visual elements which add to and/or distract from the value of an areas visual 
resources. For the on-site observer, the general project area lacks in distinctive natural 
visual amenities and is considered relatively common and nondescript. Mid-range and 
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distant views of the hills and mountains referenced above provide some relief in the 
visual landscape, however these are relatively unspectacular additions to the visual 
panorama. Other obvious existing visual elements include the power and telephone lines 
on the site and the PVNGS to the north. A common visual element related to the PVNGS 
is steam rising from the cooling towers, especially noticeable in the winter months. 

Scenic Viewpoints 

The perception of visual quality is directly related to the public’s concerns regarding 
modifications to the viewshed from any given location. Factors used to evaluate the level 
of visual impacts caused by development andor other alterations of the existing 
landscape include: the accessibility and amount of visual observance by the public, the 
duration of viewing, the subjective opinion of viewers, and the impact of changes 
occurring on adjacent properties. The project site does not contain any notable changes 
in elevation that provide viewers with viewpoints that would improve the opportunities 
for enhanced views. In addition, the site is located in an area that does not contain 
recreational opportunities and does not generate an abundance of public attention or 
opportunity to view the project site or its surroundings. 

There are no residences within the project area or within a half-mile radius of the project 
area. Residential development and supporting infrastructure such as parks, schools, 
commercial developments, and facilities are not anticipated in the near future within or 
close to the project area. Upon development of the area, it is anticipated that the land 
uses adjacent to the site will be occupied by similar facilities. The viewshed will be 
impacted by these proposed developments, however, the opportunities and reasons for 
public access to the area for purposes other than those related to the new facilities will not 
increase. 

e 
Mitigation 

It is recommended that the relatively minor visual impacts related to developing the 
proposed project can be minimized by consideration of aesthetic treatments of structural 
elements (e.g., colors consistent with the surrounding natural setting). 
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Exhibit F 
Public Recreational Purposes 

As stated in the Arizona Corporation Commission Rules of Practice and Procedure 
RI 4-3-21 9: 

“State the extent, if any, the proposed site or route will be available to the public for 
recreational purposes, consistent with safety considerations and regulations, and attach 
any plans the applicant may have concerning the development of the recreational aspects 
of the proposed site or route. ’’ 

Recreational Purposes 

The construction, operation and maintenance of the Mesquite Generating Station will be 
consistent with all required safety considerations and as such will not be open to public 
access. The use of any lands crossed by pipelines or transmission lines would continue to 
be controlled by any individual or agency currently managing recreation areas or 
recreation opportunities. 

There is currently no developed recreation within the project area and no significant 
recreation occurs on or around the proposed Plant site location. Occasional hunting or 
off-road vehicle uses may occur in the general area. Consistent with safety and 
operational requirements, there are no plans to develop the proposed Plant site for 
recreational purposes. 
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Exhibit G 
Artists or Architect’s Conception 
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Exhibit H 
Existing Development Plans 

As stated in Arizona Corporation Commission Rules of Practice R14-3-219: 

“To the extent applicant is able to determine, state the existingplans of the State, local 
government and private entities for other developments at or in the vicinity of the 
proposed site or route. ” 

Existing and future land uses are described throughout Exhibits A through J, references 
are specifically included in Exhibits B-1 , “Biological Description and Setting”; B-4, 
“Phase I Environmental Survey”; B-7, “Land Use”; I, “Facility Noise Assessment”; and 
J-1, “Traffic Study.” 

Known future land uses include a proposed satellite switchyard (Palo Verde South) which 
will be located nearly adjacent to the project site. In addition to the Mesquite Generating 
Station, other merchant power plants are being proposed in the general area of the project 
site by other companies. 

Additionally, Exhibit H describes the existing and proposed land use development plans 
known to exist in the area. Included is the “Proposed Development Plan, Arizona 
Department of Water Resources, Mesquite Generating Station.” This plan describes 
Mesquite Power, LLC plans for developing the water rights on the water properties 
associated with the proposed Mesquite Generating Station. 
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112193 

111348 

Proposed Development Plan 
Arizona Department of Water Resources 

Mesquite Generating Station 

600 

1030 

Introduction 

103054 

106981 

Mesquite Power, LLC, a wholly owned subsidiary of Sempra Energy Resources (SER), 
is currently developing a power plant project (Mesquite Generating Station) in an area 
directly south of the Palo Verde Nuclear Generating Station. A 440-acre plant site has 
been purchased directly south of Elliot Road as shown on the map provided in Appendix 
1. The proposed natural gas fired combustion turbine combined cycle power plant will 
require a water supply for plant operations. As such, Mesquite Power has an option to 
purchase 2990 acres of land with grandfathered agricultural ground water rights 
(hereafter referred to as “water property”). A copy of the Memorandum of Option 
Agreement is provided in Appendix 2. These water rights are to be converted to Type 1 
water rights and pumped to the site for plant operations. The water property is located 
approximately 2 miles west of the plant site. 

160 

80 

The properties to be purchased along with the associated grandfathered water rights 
certificate numbers, the total acres, and the numbers of irrigated acres will be identified. 
The development plan will specify the conversion rate used to convert the water rights to 
Type 1 rights, specified the general location of wells and provide a brief description of 
the water withdrawal plan. 

Identification of Properties 

The map in Appendix 1 provides the location of the proposed water rights properties, 
with each property identified by its grandfathered water rights certificate number. The 
certificate number along with the total acreage and irrigated acres for each property are 
provided in Table 1 below. 

Table 1 - Certificate Numbers and Acres 
Grandfathered Water Rights I Total Acres 

I - 
Certificate Numbers 
107805 I 400 

108354 

1 17240 

Irrigated Acres 

379 

320 

30 1 

77.6 

600 

855.9 

153.9 

77.6 



ig 9 '  

Type 1 Water Rights 

The existing grandfathered agricultural ground water rights will not be converted to Type 
1 rights until ownership of the land has been transfer to Mesquite Power, LLC. In order 
to ensure that the purchased properties have sufficient water rights to support the plant 
operations, the existing grandfathered agricultural ground water rights were converted to 
Type 1 water rights using the lesser of 3 acre-feet per irrigated acre or 3 acre-feet per 
water duty acre. The results are summarized in Table 2 below. 

This development plan is based on maximum annual withdrawal of 7991.3 acre-feet of 
ground water for power plant operations. 

Description of Water Withdrawal Plan 

Wells and Water Transportation 

The properties to be purchased are considered to be contiguous properties and the total 
allotment of type 1 water may be pumped at any location within the contiguous property. 
The type 1 water can be transported from the contiguous properties and used on the 
plant site located approximately 2 miles to the east. The plant site is not contiguous with 
the properties that have associated water rights. 

There are fourteen (1 4) existing wells on the properties (excluding domestic wells). The 
approximate locations of these existing wells are identified on the map provided in 
Appendix C. Mesquite Power intends to use a portion of these existing wells to pump 
the water from the properties to the plant site. Based on review of ADWR records, all 
these wells were all established prior to 1980. Therefore, these existing wells may be 
modified or new wells drilled within a 650 feet radius of the existing well as required to 
obtain the necessary pumping capacity. 



Well Testinq and Groundwater Flow Model 

Mesquite Power, LLC will conduct an evaluation of the existing wells, perform the 
necessary pump tests, evaluate the available ground-water resources, and evaluate the 
impact of pumping those resources on the water properties and surrounding lands. 

a 
A detailed data search from both the public and private sectors of available hydrologic 
and geologic data in and around the proposed water property will be conducted. These 
data, together with an extensive evaluation of the on-site wells and aquifer testing of at 
least 4 on-site wells, will be used to establish current hydrogeologic conditions. This 
information will also be used to develop the hydrogeologic framework for a ground-water 
flow model of the region (MODFLOW: 3 layers, 9 mile radius). This model will be used to 
simulate the long-term pumping impacts from the water property on surrounding wells, 
and the local and regional aquifer system. 

Based on preliminary evaluations, ten (10) of the existing wells will be evaluated further 
to determine the four (4) wells to be used for the pump tests. These ten (10) wells are 
identified as wells #1, #2, #3, #4, #6, #9, #lo, #12, #13, and #14 are the map provided in 
Appendix 3. Wells #5, #7, #8, and #11 will not be evaluated at this time. 

Plant Site Water Svstem 

The water delivered to the plant site will be used for the cooling towers, fire protection, 
boiler water make-up, air coolers, and other miscellaneous plant equipment. Various 
types of water treatment systems will be used at the plant site to treat the well water 
depending on the well water quality and the equipment water quality specifications. On 
site storage tanks will be provided to ensure that there is sufficient water available for 
emergency use (i.e. fire protection) and on loss of pumping capacity from the water 
property wells. 

Based on preliminary analysis of water samples taken from an existing well and 
preliminary engineering design, the plant will require between 3,500 and 4,000 gpm at 
full load operation. This water usage is based on a worst case water analysis with a 
Total dissolved solids content of 3000 mg/l and treating the cooling tower water such 
that ten (10) cycles of concentration can be achieved prior to discharge. These values 
are preliminary and will be revised based on actual ground water quality, final treatment 
system design and final equipment specifications. 
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WHEN RECORDED, RETURN TO: 

Margaret E. Koppen, Esq. 
Bryan Cave LLP 
Two N. Central Ave., Suite 2200 
Phoenix, AZ 85004 + 

MEMORANDUM OF OPTION AGREEMENT 

BY THIS MEMORANDUM .OF OPTION AGREEMENT (“Memorandum”), dated 
rz/nhl/t./s; /99f, is entered into by and between MCMURTRY FAMILY PROPERTIES 

LIMITED LLABILITY COMPANY, an Arizona limited liability company (“Owner”), and SEP 
11, a California corporation (“Purchaser”), declare and agree as follows: 

A. Owner owns that certain real property located in Maricopa County, Arizona and 
described on the attached Exhibit “A” (the “Property”). 8 - 

B. Owner has granted to Purchaser, pursuant to that certain Option Agreement 
between Purchaser and Owner, dated November 15, 1999 (“Option Agreement”), an option to 
purchase the Property in accordance with the terms of the Option Agreement. 

C. The term of the Option commenced upon November 15, 1999, the Option must be 
exercised on or before January 31, 2001 and closing of the purchase of the Property under the 
Option must occur on or before January 2,2002. 

D. All of the other terms, conditions and agreement contained within the Option 
This Agreement are fully incorporated herein by reference as if fully set forth herein. 

Memorandum is not intended to change any of the terms of the Option Agreement. 

[SIGNATURES BEGIN ON FOLLOWING PAGE] 

234954 
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IN WITNESS WHEREOF, the parties have executed this Memorandum of Option Agreement as 
of the date first set forth above. 

OWNER: 

STATE OF AFUZONA 1 
) ss. 

County. of Markopa 1 

MCMURTRY FAMILY PROPERTIES LIMITED 
LIABILITY COMPANY, an Arizona limited 
liability company 

before me on~&z&y+!&$; /?%by 
of MCMURTRY FAMILY PROPERTIES 

company, on behalf of such 
company. 

My Commission Expires: 

5'- 9 - 0 3 ,  

[SIGNATURES CONTINUED ON FOLLOWING PAGE] 
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PURCHASER 

SEP ll, a California corporation 

By: 

Its: Vice-President-Project Development 
Joseph H Robley 

State of California 1 
1 

County of San Diego } 

On November 15, 1999, before me, Donna R. Corona, a Notary Public, personally 
appeared JOSEPH H. ROWLEY personally known to me to be the persons whose name is 
subscribed to the within instrument and acknowledged to me that he executed the same in his 
authorized capacity, and that by his signature on the instrument the person or the entities upon 
behalf of which the persons acted, executed the instrument. 

WITNESS my hand and official seal. 

_ .  
DONNA R. CORONA 

My Commission Expires: 

234954 
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EXHIBIT "A" 

PARCEL NO. 1: 

That part of the Southeast quarter of Section 29, Township 1 South, Range 6 West of the Gila 
and Salt River Base and Meridian, Maricopa County, Arizona, lying North of the Southern . 

Pacific Transportation Company right-of-way as described in Patent recorded fn Book 196 of 
Deeds, Page 235, Ma!ricopa Couaty Records. 

EXCEPT 1/16th of all gas, oil, metals and mineral rights, as set forth in ARS 37-231, 
Subsection C, as reserved in the Patent from the State of Arizona recorded July 19, 1957 in 
Docket 2232, Page 283. 

* 



EXHIBIT "A" 

The Northeast quarter of Section 29, Township 1 South, Range 6 West of the Gila and Salt 
River Base and Meridian, Maricopa County, Arizona; 

EXCEPT an undivided 1/16th interest in all minerais in the West half of the Northeast quarter 
of said Section 29, as reserved by LOREN JONES in Deed recorded in Docket 661 1, Page 271, 
records of MariGopa County, Arizona, and 

EXCEPT an undivided 1/16th interest in all minerals in the East half of the Northeast quarter 
of said Section 29, as reserved by LOREN JONES in Deed recorded in Docket 7676, Page 115, 
records of Maricopa County, Arizona. 

8 -  

( Foreclosure Rescue) 



EXHIBIT "A" 

PARCEL NO.-l: 

The West half and the South half of the Southeast quarter of Section 19, Township 1 South, 
Range 6 West of the Gila and Salt River Base and Meridian, Maricopa County, Arizona. 

PARCEL NO. 2: 

The Northeast quarter and the North half of the Southeast quarter of Section 19, Township 1 
South, Range 6 West of the Gila and Salt River Base and Meridian, Maricopa County, Arizona. 

1 

PARCEL NO. 3: 

The West half of the Southwest quarter of Section 20, Township 1 South, Range 6 West of the 
Gila and Salt River Base and Meridian, Maricopa County, Arizoqi.. 

PARCEL NO. 4: 

The East half of Section 30, Township 1 South, Range 6 West of the Gila and Salt River Base 
and Meridian, Maricopa County, Arizona. 
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ARIZONA DEPARTMENT OF WATER RESOURCES 
500 North Third Street, Phoenix, Arizona 85004 

APPLICATION FOR DEVELOPMENT PLAN APPROVAL. TO RETIRE AN IRRIGATION 
GRANDFATHERED RIGHT FOR A NON-IRRIGATION (TYPE I)-USE 

0 Filing fee: No Charge 

CERTIFICATE NO. 58- 107805.0001 

CERTIFIED ACRES 379.23 

1. 

2. 

3. 

4. 

5. 

0 6. 

7. 

8. 

9. 

10. 

Mesquite Power, LLC a Delaware Limited Liability Company 
Last Name First Middle Initial 

Swartz Marty C 
Last Name First Middle Initial 

101 Ash Street San Diego CA 92101 
Mailing Address City State Zip 

Active Management Area Phoenix 

Attach a copy of the proposed development plan. 

Legal description of land covered by certificate: 
W %; N % NE ?A Section 7, TIS Range 6W GSRB&M, excluding all dedicated rights of way 
See attached Exhibit “A” 

Legal description of land to be retired (attach map). 
See Attached Exhibit “B” 

Total number of acres to be retired 379.23 

Describe the location of each well, which was used to irrigate the land. 

.__ 114 114 114 Section - Township - Range - Reg.No.55 

When was the land last irrigated? 

NW 114 NW 114 NW 114 Section 7 Township 1s Range 6w Reg.No. 55 610921 

Approximately four years ago 

Has the land been held under the same ownership since it was last irrigated? -Yes -X-No 

If no, did the applicant purchase the land from the last irrigator? -Yes -X-No 

Enclose evidence to show date of purchase. (See Appendix 2 of the proposed development plan) 
Has the land been sold or taken out of production primarily because it would have been uneconomical to 
continue to withdraw for irrigation? -X-Yes -No 

If ‘No“ explain why the land was retired. 

11. 

12. 

The intended use of the water is. E x p a n d e d  animal industry Domestic 
Industrial X Electrical Energy Generation Mining Other 

Is the land to be retired within the exterior boundaries of a service area of a city, town or private water 
company? -Yes -X-No 

If “Yes“ indicate name of city town or private water company NIA 

Signature: Date: March 10,2000 
Marty C. Swartz -Manager, Project Development 



COUNlY OF MARICOPA 

STATE OF ARIZONA DEPARTMENT OF WATER RESOURCES 

7his is to cerrfy that pursuant to the provisions of 
Iirle 45, Chapter 2, Arizona Revised Satures 

BIRMINGHAM I N V E S " E ,  LTD., 
A CALIFORNIA LIMITED PAKlNERSHIP 

1801-1 PARKCOURT PLACE 0101 
SANTA ANA, CA 92701 

is granted 
IRRIGATION GRANDFATHERED RIGHTS 

in the 

PHOENIX ACTIVE MA"T AREA 

for 
of land described as follows: 

3790 23 irrigation acres oJland. The rights are appurtenant IO andgroundwater mas be usedonlvon the irrigation acres 

W+; N+ NE& Sec. 7 T1S R6W GSRBbM exckding a l l  dedicated 
rights  of way. 

The use of groundwTater on [he above described land shall be for irrigation purposes in accordance nith die l a w  of [he Slate 
of Ari:ona and restricrions placed on use by the Director of the Department of Water Resourcespursuant to Tide 45. Chaprerd. 
A ri:ona Revised Sratutes. 

ARIZONA DEPARTMENT OF WATER RESOURCES 

Director 

The Lkparrmeni y /  Wart-r Resources inusi he nur(fied ;//he ahove named persun(s) changes his address. cunvers obcnership (?/the land tu another pt-rson(s). 
or n.isht-s to convert the rinhr to a non-irrigariun grandfithered r(yht a.r.roc.iated wirh rprired irrifatecf land 



STATE OF ARIZONA 

DEPARTMENT OF WATER RESOURCES 
PHOENIX ACTIVE MANAGEMENT AREA 

NOTICE OF IRRIGATION WATER DUTY AND MAXIMUM ANNUAL 
GROUNDWATER ALLOTMENT 

Pursuant t o  A.R.S. $45-564.8, the Oirector o f  Water Resources hereby gives not ice  of  

t he  irrigation water  duty and the maximum annual groundwater a l lotment  for Irrigation 

The maximum annual groundwater Grandfathered Right Cer t i f ica te  No. 58-107805.0001 

al lotment  is the maximum amount  of groundwater that  may b e  used per year to  irrigate the lands 

described in the above-referenced Cert i f icate  of Irrigation Grandfathered Right, except as provided 

in A.R.S. 945467,  the  operating flexibility account provision. 

@*XIMUM 

IRRIGATION WATER DUTY 4 - 2 2  ACRE-FEET PER ACRE. 

ANNUAL GROUNDWATER ALLOTMENT lS5* ACRE-FEET PER YEAR. 

Attachment  A t o  this notice sets forth the official  language of the  above requirements  

for holders of grandfathered rights a s  adopted in the first  management plan for  the Phoenix Act ive  

Management Area. At tachment  A is incorporated into this notice by reference.  Compliance with 

the irrigation water  duty and maximum annual groundwater allotrnen t must b e  achieved beginning 

January I, 1987 and must be maintained u n t i l  the  e f fec t ive  da t e  o f  any new irrigation water  du ty  

established in the second management pIan for the Phoenix Active Management Area. 

NOTICE ISSUED BY rn 

Alan P.  Kleinman, Ph.D 
Director  



ATTACEMENT A 

1. Conservation Requirements for Holders of  I r r iga t ion  
Grandfathered Rights 

a. Each person who is en t i t led  t o  use groundwater pursuant to  a c e r t i f i c a t e  o f  i r r iga t ion  

grandfathered r i g h t  shal l  comply w i t h  the applicable i r r iga t ion  water  duty  no la te r  than the 

compl iance da te  and shal l  remain  in compliance w i t h  t h a t  i r r igat ion water  duty  until the e f f e c t i v e  

date o f  any appl icable i r r iga t ion  water  duty prescribed in the second management plan. 

b. During the f i r s t  accounting per iod a f te r  the compliance da te  and during each 

succeeding account ing per iod until the e f fec t i ve  date of any applicable i r r iga t ion  water  d u t y  

prescribed in the  second management plan, a person who is en t i t led  to  use groundwater pursuant t o  

a c e r t i f i c a t e  o f  i r r iga t ion  grandfathered r i g h t  shal l  n o t  use groundwater in excess o f  the appl icable 

max imum annual groundwater a l lo tment  t o  i r r iga te  the c e r t i f i e d  i r r igat ion acres in the farm, except  

as provided in A.R.S. 45467.  

2. Definitions 

a. Tn th is  at tachment,  unless the context  otherwise requires: 

(1) "Cer t i f ied i r r iga t ion  acres" means the acres of land described on each c e r t i f i c a t e  

o f  i r r iga t ion  grandfathered r ight .  

(2) "Compliance date" means the date tha t  fa l ls  t w o  years a f t e r  the date of  the  

or ig ina l  not ice (December 30, 1384) o f  the applicable i r r iga t ion  water  duty pursuant t o  A.R.S. 

564.  The compl iance date is December 31, 1986. 

45- 

(3) "Maximum annual groundwater a l lo tment"  means the quant i ty  o f  water  in acre-  

feet  obtained b y  mul t ip ly ing  the  w a t e r  duty acres for a f a r m  b y  the i r r iga t ion  water  duty  for  t h e  

f a r m  unit. 

b. The applicable def in i t ions in A.R.S. 45-101, 4 5 4 0 2  and 4 5 4 6 1  are hereby incorporated 

0 reference i n t o  th is at tachment.  



A f f i d a v i t  o f  M a i l i n q  IGR 

The o r i g i n a l  o f  t h e  f o r e g o i n g  c o v e r  l e t t e r  

d a t e d  //./]y a n d  C e r t i f i c a t e  o f  

I r r i g a t i o n  G r a n d f a t h e r e d  R i g h t  and  N o t i c e  o f  

I r r i g a t i o n  W a t e r  Duty  a n d  M a x i m u m  Annual  

G r o u n d w a t e r  A l l o t m e n t  f o r  C e r t i f i c a t e  

hd & 
Ma i 1 e d  by 

1 
2 / a f f i r n a i l 3  



Exhibit l'Blr 

Cet i f i ca t e  N0.58-107805,OO 
Section, 7 . w1/2; n1/2 ne1/4 
Cer t i f i ed  acres 379.23 

1000' 



ARIZONA DEPARTMENT OF WATER RESOURCES 
500 North Third Street, Phoenix, Arizona 85004 

APPLICATION FOR DEVELOPMENT PLAN APPROVAL. TO RETIRE AN IRRIGATION 
GRANDFATHERED RIGHT FOR A NON-IRRIGATION (TYPE 1)-USE 

Filing fee: No Charge 

CERTIFICATE NO. 58- 108354.0003 

CERTIFIED ACRES 35 1 .OO 

1. Mesquite Power, LLC a Delaware Limited Liability Company 
Last Name First Middle Initial 

Swartz Marty C 
Last Name First Middle Initial 

101 Ash Street San Diego CA 92101 
Mailing Address City State Zip 

2. Active Management Area Phoenix 

3. 

4. 

Attach a copy of the proposed development plan. 

Legal description of land covered by certificate: 
Assessor Parcel Number 401-48 - 7,8A, 8B, 9, 10, 1 lB, 1 lC, 1lD as of 12/95 in Section 13. 
TlS, R7W GSRB&M excluding all non-irrigated areas as more fully described in the map 
attached hereto as Exhibit “A” and made part hereof by reference. 

5. 

6. 

7. 

Legal description of land to be retired (attach map). 
See Attached Exhibit “B” 

Total number of acres to be retired 35 1 .OO 

Describe the location of each well, which was used to irrigate the land. 
NW 114 NW 114 NE 114 Section 13 Township 1s Range a Reg.No. 55 086710 

114 114 114 Section __ Township - Range - Reg.No. 55 - 

8. When was the land last irrigated? Approximately one year ago 

9. Has the land been held under the same ownership since it was last irrigated? -Yes - X N o  

If no, did the applicant purchase the land from the last irrigator? -Yes -X-No 

Enclose evidence to show date of purchase. (See Appendix 2 of the proposed development plan) 
Has the land been sold or taken out of production primarily because it would have been uneconomical to 
continue to withdraw for irrigation? -X-Yes -No 

10. 

If ‘No” explain why the land was retired. 

1 1. The intended use of the water is. -Expanded animal industry Domestic 
Industrial X Electrical Energy Generation Mining Other 

12. Is the land to be retired within the exterior boundaries of a service area of a city, town or private water 
company? -Yes -X-No 

If “Yes” indicate name of city town or private water company N/A 

Signature: Date: March 10,2000 
Marty C. Swartz - Manager, Project Development 



EXHIBIT "A" 

Certificate Of Grandfathered Groundwater Right 
COUNTY OF MARICOPA 

STATE OF ARIZONA DEPARTMENT OF WATER RESOURCES 
This is to cema thut pursuunt to the provisions of 

ntle 45, Chapter 2, Arizona Revised Statutes 

Joseph H. Jobe and Shirley A. Jobe, as Trustees of 
The Jobe Revocable Trust, dated June 3, 1988 

13835 North Crown Point 
Sun City, Arizona 85351 

is granted 

IRRIGATION GRANDFATHERED RIGHTS 
in the 

PHOENIX ACTnrE MANAGEMENT AREA 
for 351.00 irrigation acres of land. The rights are appur tem to and groundwater may be used only on the 
irrigation acres of land described ap follows: 

Assessor Parcel Number 401-48-7, 8A, 8B, 9, 10, 11B, IlC, 11D as of 12/95 in Section 13 
TIS R7W GSRB&M, excluding all non-irrigated areas as more fully described in the map 
attached hereto as Exhibit A and made a part hereof by reference. 

The use of groundwater on the above described land shall be for imgaiion purposes in accordance with the laws of the 
Stue of Arizona a d  restrictiom placed on use by the Director of the Department of Water Resources pursuunf to Tile 45, 
Chapter 2, Arizona Revised Statutes. 

CERTIFICATE NO. 58-1 08354.0003 

is granted thir 17th day of April, I997 

ARIZONA DEPARTMENT OF WATER RESOURCES 

1 Director, Phoenix Active Manafement Area 

Zhe D e p a m w  of Water Resources must be rwrified f the above named person(s) makes an address change, conveys 
ownership of the right to mtherperson(s) or wishes to convert the right to a non-img@.on grandfathered right 
associated with retired imguted Iand 



ARIZONA DEPARTMENT OF WATER RESOURCES 
Certificate Map 

OWNER: Jobe Revocable Trust CERTIFICATE NO: 58408354.0003 
IRRIGATION ACRES CERTIFIED: 351.00 EXHIBIT: A 
TOWNSHIP RANGE SECI'ION PAGE 1 of 1 

1.0 s 7.0 W 13 DATE: 4/17/97 

EXHIBIT "B" 

FEET 
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0 660 1320 2640 

0 118 114 l/2 
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I I I 
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............. .......................... IRRIGATloN A m  FI NON-LFUUGAD A m  .......................... 
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ARIZONA DEPARTMENT OF WATER RESOURCES 
500 North Third Street, Phoenix, Arizona 85004 

APPLICATION FOR DEVELOPMENT PLAN APPROVAL TO RETIRE AN IRRIGATION 
GRANDFATHERED RIGHT FOR A NON-IRRIGATION (TYPE 1)-USE 

Filing fee: No Charge 

CERTIFICATE NO. 58- 109909.0001 

CERTIFIED ACRES 300.50 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Mesquite Power, LLC a Delaware Limited Liability Company 
Last Name First Middle Initial 

Swartz Marty C 
Last Name First Middle Initial 

101 Ash Street San Diego CA 92101 
Mailing Address City State Zip 

Active Management Area Phoenix 

Attach a copy of the proposed development plan. 

Legal description of land covered by certificate: 
Assessor Parcel Number 401-47-54. (Part) as of 11/93 in W ?h Sec. Section 18, TIS, R6W 
GSRBLkM, A copy is attached as Exhibit “A” 

Legal description of land to be retired (attach map). 
See Attached Exhibit “B” 

Total number of acres to be retired 300.50 

Describe the location of each well, which was used to irrigate the land. 

- 1 I4 1 /4 1/4 Section - Township - Range - Reg.No. 55 

When was the land last irrigated? 

NW 114 NW 114 NW 1/4 Section 18 Township 1s Range Reg.No. 55 629645 

Approximately one year ago 

Has the land been held under the same ownership since it was last irrigated? -Yes -X-No 

If no, did the applicant purchase the land from the last irrigator? -Yes -X-No 

Enclose evidence to show date of purchase. (See Appendix 2 of the proposed development plan) 
Has the land been sold or taken out of production primarily because it would have been uneconomical to 
continue to withdraw for irrigation? -X-Yes -No 

If ‘No” explain why the land was retired. 

The intended use of the water is. E x p a n d e d  animal industry Domestic 
Industrial X Electrical Energy Generation Mining Other 

Is the land to be retired within the exterior boundaries of a service area of a city, town or private water 
company? -Yes -X-No 

If “Yes“ indicate name of city town or private water company NIA 

Signature: Date: March 10,2000 
Marty C. Swartz - Manager, Project Development 



EXHIBIT "A" 

Certificate Of Grandfathered Groundwater Right 
COUNTY OF MARICOPA 

STATE OF ARIZONA DEPARTMENT OF WATER RESOURCES 
This is to cerhfy that pursuant to the provisions of 

Title 45, Chapter 2, Arizona Revised Statutes 

G & G Winburne 
3440 West Catalina Drive, No. 101 

Phoenix, Arizona 85017 
is granted 

IRRIGATION GRANDFATHERED RIGHTS 
in the 

PHOENIX ACTIVE MANAGEME" AREA 
for 300.50 inigation acres of land The rights are appurtenant to and groundwater may be used only on the irrigation acres 
of land described as follows: 

Assessor's Parcel Number 401-47-54, 55 (part) as of 11/93 in W?4 Sec. 18 T1S R6W GSRB&M. 
A copy of the Assessofs Parcel Map depicting your certified acreage is on file with this Department. 

The use of groundwater on the above described land shall be for imgation purposes in accorhce  with the laws of the 
State of Arizona and resmktions placed on use by the Director of the Depamnenl of Water Resources pursuant to litle 45, 
Chapter 2, Arizona Revised Statutes. 

CERTIFICATE NO. 58-IO9909.0001 

is granted this I4th day of April, I998 

ARIZONA DEPARTMENT OF WATER RESOURCES 

Direct&, Phoenix Active Management Area 

The Department of Water Resources must be notij7ed if the above namedperson(s) makes an address change, conveys 
ownership of the right to another person (s) or wishes to C0nVeI-t the right to a non-irrigation grandfathered right 
associated with retired irrigated land. 
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COUNTY OF MARICOPA 

STATE OF ARIZONA DEPARTMENT OF WATER RESOURCES 

This is to certz5 that pursuant to the provisions of 
Title 45, Chapter2, Atizona Revised Statutes 

RANDY WAYNE AND SANDY LEE VANOSDELL, ET AL 
STAR ROUTE Box 131 

ARLINGTON, ARIZONA 85322 

is granted 
IRRIGATION GRANDFATHERED RIGHTS 

in the 
PHOENIX ACI'IVE MANAGEMENT AREA 

f i r  300.50 irrigation acres of land. The rights are appurtenant to and groundwater may be used only on the irrigation 
res of land described as follows: 

W4 Sec 18 T1S R6W GSRBGrM 

The use of groundwater on the above described land shall be for ringation purposes in accordance with the laws of the State of 
Arizona and restrictions placed on use by the Director of the Department of Water Resources pursuant to Title 45, Chapter 2, 
Arizona Revised Statutes. 

CERTIFICATE NO. 58-109909 

isgrantedthis 6th dayof Septgnber, 1983 

ARIZONA DEPARTMENT OF WATER RESOURCES 

4 Director 

The Depamnent of WaWRerovrcu mwt b* mt@edifthe abow numedpunon(s) C h g S S  his address. conveys ownership of tho land to anothsrpenon(s), 
or wishes to convert rhe right to a non-idgation gnawfahered right associatud with retired imgored Iond 



COUNTY OF MARICOPA 

STATE OF ARIZONA DEPARTMENT OF WATEB RESOURCES -,/.' 

This is to cedi3  that pursuant to the provisions of 
Title 45, Chapter2, Arkona Revised Statutes 

<,' 

I 

RANDY WAYNE AND SANDY LEE VANOSDELL, ET AL 
STAR ROUTE Box 131 

ARLINGTON, ARIZONA 85322 

is granted .-<- 

IRRIGATION GBANDFATH&D RIGHTS 
in the ,I' 

PHOENIX ACTIVE MANAGEMENT AREA 
IC 

for 300.50 
acres of Iand described as follows: 

irrigation acres of land The rights are appurtenant to and groundwater may be used oniy on the  irrigation 
It4 

e 
/ 

,A% Sec 18 T1S R6W GSRB&M 
li 

*/' 

/ 
t" 

The use of groundwater on the,above described land shall be for irrigation pwposes in accordance with the laws of the  State of 
Arizona and restrictions placed on use by the Director of the Department of Waer Resources pursuant to Title 45, Chapter 2, 
Arizona Revised Statutes.," 

CERTIFICATE NO. 58-109909 

isgrantedthii 6th dayof Septepnber, 1983 

ARIZONA DEPARTMENT OF WATER RESOURCES 
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Ce r t i f i ca t e  no.58-109909.0001 
Section, 18. w 1/2 
Total c e r t i f i e d  Acres 300.50 

5,280 '  

5, 

2.640 

5,280 '  

Scale, 1" = 1 , O O O I  
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* -  ARIZONA DEPARTMENT OF WATER RESOURCES 
500 North Third Street, Phoenix, Arizona 85004 

APPLICATION FOR DEVELOPMENT PLAN APPROVAL TO RETIRE AN IRRIGATION 
GRANDFATHERED RIGHT FOR A NON-IRRIGATION (TYPE 1)-USE 

0 Filing fee: No Charge 

CERTIFICATE No. 58- 117240.0002 

CERTIFIED ACRES 77.57 

1. 

2. 

3. 

4. 

5. 

* 6. 

7. 

8. 

9. 

10. 

Mesquite Power, LLC a Delaware Limited Liability Company 
Last Name First Middle Initial 

Swartz Marty C 
Last Name First Middle Initial 

101 Ash Street San Diego CA 92101 
Mailing Address City State Zip 

Active Management Area Phoenix 

Attach a copy of the proposed development plan. 

Legal description of land covered by certificate: 
N %NE ?A Sec 18, T1S R6W GSRB&M, See attached Exhibit “A” 

Legal description of land to be retired (attach map). 
See Attached Exhibit “B” 

Total number of acres to be retired 77.57 

Describe the location of each well, which was used to irrigate the land. 
1 I4 SW 114 SW 114 Section 18 Township 1s Range 6w Reg.No. 55 627864 
1/4 114 1/4 Section __ Township ___ Range - Reg.No. 55 

Currently Irrigated 

- 
- 
When was the land last irrigated? 

Has the land been held under the same ownership since it was last irrigated? -Yes -X-No 

If no, did the applicant purchase the land from the last irrigator? -Yes -X-No 

Enclose evidence to show date of purchase. (See Appendix 2 of the proposed developmentplan) 
Has the land been sold or taken out of production primarily because it would have been uneconomical to 
continue to withdraw for irrigation? -X- Yes-No 

If ‘No” explain why the land was retired. 

11. 

12. 

The intended use of the water is. -Expanded animal industry Domestic 
Industrial x Electrical Energy Generation Mining Other 

Is the land to be retired within the exterior boundaries of a service area of a city, town or private water 
company? -Yes -X-No 

If ”Yes” indicate name of city town or private water company NIA 



" I. 

Director 

-- 
artrnetlt of Water Resources must be rwrijied i/rk above named person(s) changes his address or conveys ownership of the righr IO anorher persott(s) 

or wishes 10 convert rhe right to a non-irrigation gratdluhered rig& associated wifh retired irrigated Iruul. 

EXHIBIT "A" 

I 

-1 

I 

STATE OF ARIZONA DEPARTMENT OF WATER RESOURCES 

This is t o  certfy that pursuant to the provisions of 
Title 45. Chapter 2, Arizona Revised Statutes 

Garre-tt S .  2t Barbara J, Cacciaguidi 

31,927 Palos Verdes Dr., Rt2. 
Escoiidido, Ca- 92025 

is granted 
IRRIGATION GRANDFATHERED RIGHT3 

in the 

PHOENIX ACTIVE MANAGEMENT AREA 
/or 77 * 57 
of land described as Jollows: 

irrigation acres oJland. The rights are appurtenant to andgroundrvaterma.~l be usedon!s on the irrigarion acres 

N 1/2 NE 1\4 Sec. 18 T1S R6W G S R M ; ,  excluding 
all dedicated Rights of Nay, 

The use oJgroundwater on rhe above described land shall be f o r  irrigation purposes in accordance with the laws oJthe Stare 
of Arizona and restrictions placed on use b.v !he Director o/the Departmenr OJ Water Resourcespursuant to Title 45, Chap ter 2. 
Arizona Revised Statutes. 

CERTIFICATE NO. 58-117240 - 0002 

is granted this 24th day of January, 1989 

ARIZONA  DEPARTMENT^ WTER RESOURCES 



STATE OF ARIZONA 

DEPARTMENT OF WATER RESOURCES 
PHOENIX ACTIVE MANAGEMENT AREA 

NOTICE OF IRRIGATION WATER DUTY AND MAXIMUM ANNUAL 
GROUNDWATER ALLOTMENT 

Pursuant t o  A.R.S. 9i1.5-564.B~ t h e  Director  of Water Fksources  hereby gives not ice  of 

the  irrigation w a t e r  duty and t h e  maximum annual  groundwater a l lo tment  for  Irrigation 
.. 

Grandfathered Right C e r t i f i c a t e  No. . 5&-117240.0002 _. The maximum annual groundwater  

a l lo tment  is the maximum amount  of groundwater t h a t  may be used per year t o  i r r igate  the  lands 

described in t h e  above-referenced Cer t i f ica te  of Irrigation Grandfa thered Right, except  as provided 

in A.R.S. $95-467, t h e  operating flexibility account  provision. 

IRRIGATION WATER DUTY 4 66 ACRE-FEET PER ACRE. 

MAXIMUM ANNUAL GROUNDWATER ALLOTMENT 350.4 - ACRE-FEET PER YEAR. 

c 

A t t a c h m e n t  A t o  this  not ice  sets for th  t h e  off ic ia l  language of the above requirements  

for h i l d e r s  of grandfathered r ights  a s  adopted in the  f i r s t  management  plan for  the Phoenix A c t i v e  

Management Area. A t t a c h m e n t  A is incorporated into this  notice by reference.  Compliance w i t h  

t h e  irrigation w a t e r  duty and maximum annual groundwater  a l lotment  must  b e  achieved beginning 

January  1, 1987 and must  b e  maintained until  the  e f f e c t i v e  d a t e  o f  any new irrigation w a t e r  d u t y  

established in t h e  second management  pIan f o r  the  Phoenix Act ive h b n a g e m e n t  Area. 
. - 

NOTICE ISSUED BY 



ATTACHMENT A 

1. Conservation Requirements for Holders of Irrigation 
Grandfathered Rights 

a .  Each person who is er,ititled t o  use groundwater pursu:mt to  a cer t i f ica te  o f  i r r igat ion 

grandfathered r ight  shall comply with t h e  applicable irrigation water  duty no l a t e r  than t h e  
! .  

compliance d a t e  and shall remain in compliance with t h a t  irrigation water  duty until t h e  e f f e c t i v e  

d a t e  of any applicable irrigation water  duty prescribed in t h e  second management plan. 

b. During the  f i rs t  accounting period after the  compliance d a t e  and during e a c h  

succeeding accounting period uniil the  e f fec t ive  d a t e  of any ~ipplicable irrigation w a t e r  d u t y  

prescribed in t h e  second management plan, a person who is enti t led to  use groundwater pursuant  t o  

a c e r t i f i c a t e  of irrigation grandfathered r ight  shall  no t  use groundwater in excess  of the  appl icable  

maximum annual groundwater a l lotment  t o  i r r igate  the  cer t i f ied irrigation acres  in the f a r m ,  e x c e p t  

s provided in A.R.S. 4 5 4 6 7 .  07. 
2. Definitions 

a. In this a t tachment ,  unless the contex t  otherwise requires: 

(1) "Certified irrigation acres" means t h e  acres  of land described on each c e r t i f i c a t e  

of irrigation grandfathered right. 

( 2 )  "Compliance date" means the d a t e  t h a t  falls  .two years  after the  d a t e  of t h e  

45- original notice (December 30, 1985) of t h e  applicable irrigation w a t e r  duty pursuant t o  A.R.S. 

564. The compliance d a t e  is December 31, 1986. 

( 3 )  "Maximum anncal groundwater a l lotment"  means the quantity of w a t e r  in a c r e -  

feet obtained by multiplying t h e  w a t e r  duty acres  for  a f a r m  by the  irrigation water  duty for  t h e  

f a r m  unit. 

b. The applicable definitions in A.R.S. 45-101,45402 and 4 5 4 6 1  are hereby incorporated 

@y reference into this a t t a c h m e n t .  
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A f f i d a v i t  of Ma i l ing  I G R  

The o r i g i n a l  o f  t h e  f o r e g o i n g  c o v e r  l e t t e r  

, d a t e d  / - a f -  f p  and C e r t i f i c a t e  o f  

I r r i g a t i o n  G r a n d f a t h e r e d  R i g h t  a n d  Not ice  

o f  I r r i g a t i o n  Water Duty a n d  Max imum Annual 

Groundwater A l lo tmen t  f o r  C e r t i f i c a t e  No. 

5 8 -  / / 7 4 q  u .  000 a was mailed 

t h i s  /n )?f day of , 1 9 8 9 .  

C e r t  .i f i ed 

Mailed by 

FR-AFFIDAV 
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Cer t i f i ca t e  No. 58-117240 
Section, 18. N1/2 NE1/4 
Cer t i f ied  Acres: 7 7 . 5 7  

7 2 , 6 4 0  
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1 * *  ’ k  ARIZONA DEPARTMENT OF WATER RESOURCES 
500 North Third Street, Phoenix, Arizona 85004 

APPLICATION FOR DEVELOPMENT PLAN APPROVAL TO RETIRE AN IRRIGATION 
GRANDFATHERED RIGHT FOR A NON-IRRIGATION (TYPE 1)-USE 

Filing fee: No Charge 

CERTIFICATE NO. 58- 112193 

CERTIFIED ACRES 640.00 

1. 

2 .  

3. 

4. 

5. 

6. 

7.  

8. 

9. 

10. 

11. 

12. 

Mesquite Power, LLC a Delaware Limited Liability Company 
Last Name First Middle Initial 

Swartz Marty C 
Last Name First Middle Initial 

101 Ash Street San Diego CA 92101 
Mailing Address City State Zip 

Active Management Area Phoenix 

Attach a copy of the proposed development plan. 

Legal description of land covered by certificate: 
Section 24, TlS, R7W GSRB&M See attached Exhibit “A” 

Legal description of land to be retired (attach map). 
See Attached Exhibit “B” 

Total number of acres to be retired 640.00 

Describe the location of each well, which was used to irrigate the land. 
NE 1/4 NE 1/4 3 1/4 Section 24 Tomihip  1s Range E Reg.No.55 628646 

114 __ 114 - 114 Section __ Township ~ Range ___ Reg.No.55 - 
When was the land last irrigated? Approximately three years ago 

Has the land been held under the same ownership since it was last irrigated? -Yes -X-No 

If no, did the applicant purchase the land from the last irrigator? -Yes -X-No 

Enclose evidence to show date of purchase. (See Appendix 2 of the proposed development plan) 
Has the land been sold or taken out of production primarily because it would have been uneconomical to 
continue to withdraw for irrigation? -X-Yes -No 

If ‘No” explain why the land was retired. 

The intended use of the water is. E x p a n d e d  animal industry Domestic 
Industrial X Electrical Energy Generation Mining Other 

Is the land to be retired within the exterior boundaries of a service area of a city, town or private water 
company? -Yes -X-No 

If “Yes“ indicate name of city town or private water company NIA 

Signature: Date: March 10,2000 
ent 
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EXHIBIT "A" 

I COUNTY OF MARICOPA 

STATE OF ARIZONA DEPARTMENT OF WATER RESOURCES 

This is to certifi that pursuant to the provisions of 
Title 45, Chapter3 Arizona Revised Statutes 

I ROYAL FARMS 
P, 0, Box 1778 

GOODYEAR, ARIZONA 0 5 x 8  0 77 

is granted 
IRRIGATION GRANDFATHERED RIGHTS 

in the 
PHOENIX ACTIVE MANAGEMENT AREA 

for 640 
acres of land described as follows: 

irrigation acres of land. The rights are appurtenant to and groundwater may be used only on the irrigution 

Sec 24 T1S R7W GSFU36rM 
0 

The use of groundwater on the above described land shall be for irrigation purposes in accordance with the laws of the State of 
Arizonu and restrictions placed on use by the Director of the Department of Water Resources pursuant to Title 45, Chapter 2, 
Arizona Revised Statutes. 

CERTIFICATE NO. 58-112193 

is granted this 20th day of Septedxr, 1983 

ARIZONA DEFARTMENT OF WATER RESOURCES 

4 Director 

The Department of Water Resource3 mwt be m w d  Ifthe 0hve  nmsdperson(s) changer hk address, convcys ownership ofthe land to another person(s). 
or wishes io  convert the rigbt to a non-idgatioa grandjihcmd right usociated with retired irrigated Iund 



STATE OF ARIZONA 

DEPARTMENT OF WATER RESOURCES 
PHOEMX ACTIVE MANAGEMENT AREA 

NOTICE OF IRRIGATION WATER DUTY AND MAXIMUM ANNUAL 
GROUNDWATER ALLOTMENT 

Pursuant t o  A.R.S. 545-564.5, the Di rector  of Water Resources hereby qives not ice 

of  the i r r igat ion water  duty and the maximum annual groundwater a l lo tment  f o r  I r r iqat ion 

Grandfathered R igh t  Cer t i f i ca te  No. 58- 11 2193*00OO . The max imum annual groundwater 

a l lo tment  is the maximum amount o f  groundwater that  may he used per year t o  i r r iga te  the lands 

described in the above-referenced Cer t i f i ca te  o f  I r r igat ion Grandfathered Right, except as 

provided in A.R.S. Q 45-467, the operating f lex ib i l i ty  account provision. 

IRRIGATION WATER DUTY 5 54 ACRE-FEET PER ACRE, 

 XIM MUM ANNUAL GROUNDWATER ALLOTMENT 3 3 8 1 1 ACRE-FEET PER YEAR. 

Attachment  A to  this not ice sets f o r t h  the o f f i c ia l  lanquage o f  the above 

requirements for holders o f  qrandfathered r ights as adopted in the f i r s t  management plan for  the 

Phoenix Act ive Management Area. At tachment  A is incorporated in to  th is no t ice  by reference. 

The date of this not ice is Decemher 30, 1984. Compliance w i t h  the i r r i p t i o n  water 

duty and maximum annua groundwater a l lo tment  must be achieved beginning January 1,1987 and 

must be maintained until the e f fec t i ve  date of any new i r r igat ion water  duty established in the 

second management plan for the Phoenix Ac t ive  Management Area. 

NOTICE ISSUED BY 



ATTACHMENT A 

t 

1. Conservation Requirements for Holders of Irrigation 
Grandfathered Rights 

a. Each person who is ent i t led t o  use groundwater pursuant t o  a c e r t i f i c a t e  of irrigation 

g randfa the red  right shall comply with the  applicable irrigation w a t e r  duty no later than t h e  

compliance d a t e  and shall r ema in  in compliance with t h a t  irrigation wa te r  duty until t h e  

e f f e c t i v e  d a t e  of any applicable irrigation wa te r  duty prescribed in the  second management  plan. 

h. During the f i r s t  accounting period after the compliance d a t e  and during e a c h  

succeeding accounting period until  t h e  e f f ec t ive  d a t e  of any applicable irrigation w a t e r  d u t y  

prescribed in t h e  second managemen t  plan, a person who is en t i t l ed  t o  use groundwater pursuant 

t o  a ce r t i f i ca t e  o f  irrigation grandfathered right shall not  use groundwater in excess of t h e  

applicable maximum annual qroundwater  a l lotment  t o  i r r igate  t h e  cer t i f ied irrigation acres in t h e  

f a r m ,  excep t  as provided in A.R.S. 5 4 5 4 6 7 .  

2. Definitions 

a. In this a t t achmen t ,  unless t he  con tex t  otherwise requires: 

(1) "Certified irrigation acres" means the  acres of land described on e a c h  

c e r t i f i c a t e  of irrigation grandfathered right. 

(2) "Compliance da t e"  means the d a t e  t h a t  f a l l s  two years a f t e r  t he  d a t e  of t h e  

no t i ce  of t h e  applicable irrigation w a t e r  duty pursuant to A.R.S. 0 45-564. 

(3) "Maximum annual qroundwater allotment" means  the quant i ty  of wa te r  in a c r e -  

feet obtained by multiplying t h e  w a t e r  duty ac re s  for  a f a rm by the  irrigation w a t e r  duty for  the  

farm unit. 

h. The applicable definit ions in A.R.S. $ 5  45-101, 45-402 and 4 5 4 6 1  a r e  hereby 

incorporated by reference into this  a t t achmen t .  



AFFIDAVIT OF MA1LIP:G 
1 

The foregoing are a duplicate original computer print-out 
of the Notice of Irrigation Water Duty and Maximum Annual 
Groundwater Allotment for the Certificate No. listed below 
and a duplicate original of Attachment A to that Notice which 
were sent by certified mail t h i s  31st day of December 1984 to: 

I .,Y',L t Ah;<tj Certificate NO. 
Name 

I 

E. Heinernan 
Phoenix AMA 

! 
Js) SENDER: Complete items 1.2.3 and 4. 

u t  your address In the "RETURN TO" space on the  
side. Failure to d o  thts w i l l  prevent this card from 

being returned to you. Tne return recetor fee will orovidp 
Y O U  the name of rhe person dellvered t o  and the date of 

2. Restrctecl Dettvery. 

' F J Y ~ L  F&.? ,d j  
- - __ 

5 8 -  z I d  193 . i )Od,O 
- 

PL J G A  17?8 

0 Registered 0 Insured 

0 Express Mail 
a Certified COD I SEE ABOYE 

I .  1 
Always obtain signature of addresseeoragent and 
D A T E  DELIVERED. 

5. Signature - Addressee 1 :  
X / 
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Exhibit "Bl' 

Cer t i f i ca t e  No. 58-1121931 
Section 2 4 ,  T15, R7W, GSRB and M 
Cer t i f ied  acres, 640 

Scale, 1'' = 1 , 0 0 0 '  



ARIZONA DEPARTMENT OF WATER RESOURCES 
500 North Third Street, Phoenix, Arizona 85004 

APPLICATION FOR DEVELOPMENT PLAN APPROVAL TO RETIRE AN IRRIGATION 
GRANDFATHERED RIGHT FOR A NON-IRRIGATION (TYPE 1)-USE 

Filing fee: No Charge 

CERTIFICATE NO. 58- 11 1348 

CERTIFIED ACRES 855.90 

1. 

2. 

3. 

4. 

5. 

6. 

7.  

8. 

9. 

10. 

11. 

12. 

Mesquite Power, LLC a Delaware Limited Liability Company 
Last Name First Middle Initial 

Swartz Marty C 
Last Name First Middle Initial 

101 Ash Street San Diego CA 92101 
Mailing Address City State Zip 

Active Management Area Phoenix 

Attach a copy of the proposed development plan. 

Legal description of land covered by certificate: 
See attached Exhibit “A” NOTE: Certificate also covers portions of Section 20 & 30 as 
illustrated on Exhibit “B” 

Legal description of land to be retired (attach map). 
See Attached Exhibit “B” 

Total number of acres to be retired 855.90 

Describe the location of each well, which was used to irrigate the land. 
SW 114 NW 114 NW 114 Section 19 Township 1s Range 6w Reg.No. 55 628645 

114 114 1/4 Section - Township - Range - Reg.No.55 

When was the land last irrigated? Approximately four years ago 

Has the land been held under the same ownership since it was last irrigated? -Yes -X-No 

If no, did the applicant purchase the land from the last irrigator? -Yes -X-No 

Enclose evidence to show date of purchase. (See Appendix 2 of the proposed development plan) 
Has the land been sold or taken out of production primarily because it would have been uneconomical to 
continue to withdraw for irrigation? -X- Yes - No 

If ‘No” explain why the land was retired. 

The intended use of the water is. E x p a n d e d  animal industry Domestic 
Industrial X Electrical Energy Generation Mining Other 

Is the land to be retired within the exterior boundaries of a service area of a city, town or private water 
company? -Yes -X-No 

If “Yes” indicate name of city town or private water company NIA 

Signature: Bate< March 10,2000 



RIGHT #: 

AMA: 

LAND OWNERSHIP : 

1999 ALLOTMENT: 

WATER DUTY ACRES 

Arizona Department of Water Resources 
Groundwater RightlFacility Report 

EXHIBIT "A" 

58-111348.0002 STATUS DATE: 11/08/1994 

PHOENIX AMA RIGHT/PERMlT/FACILlTY TYPE: IRRIGATION USE 

PRIVATE OR COMPANY FILESTATUS: ACTIVE - FULL C O W  FEE REQUESTED 

3.347,31 IRRIGATION ACRES 855,go RETIRED ACRES: 0,oo 

830,60 WATER DUTY 4,03 

IRRIGATION DISTRICT NAME: MAWA: 3,91 

CAMPILLO, CELEDONIO R & MARIA 
P 0 BOX 234 

TYPE: OWNER 

ARLINGTON A 2  85322 

PLACE OF USE 

19 T1.OS R6.OW 

BOOK/MAP/PARCEL - 
Map: 46 Parcel: **  Part: 

WELL SERVING 

Well# 55 - 628645 Location sw NW NW 19 T1.os ~ 6 . 0 ~  Year 1999 

PAGE: 1 Report Date: 09/24/1999 
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t Exhibit r lB l l  

Cer t i f icate  NO,  58-111348 
All of Section,lg; w1/2 S1/4 of sec 20; El/? 
of section 30. T15, R6W GSRB and M 
Certif ied acres 855.90 

Scale, 1’’ = 1 , 0 0 0 ’  



Cer t i f i ca t e  No. 58-111348 
Section, 20 .  
5,, I A  I 
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n 
> 
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2.640 

0 '  

Scale, 1" = 1 , 0 0 0 '  
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Cert i f icate  No. 58-111348 
Section, 30 . 

L 

Scale, 1" = 1 , 0 0 0 '  



ARIZONA DEPARTMENT OF WATER RESOURCES 
500 North Third Street, Phoenix, Arizona 85004 

APPLICATION FOR DEVELOPMENT PLAN APPROVAL TO RETIRE AN IRRIGATION 
GRANDFATHERED RIGHT FOR A NON-IRRIGATION (TYPE &USE 

@ Filing fee: No Charge 

CERTIFICATE NO. 58- 106981.0001 

CERTIFIED ACRES 77.6 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mesquite Power, LLC a Delaware Limited Liability Company 
Last Name First Middle Initial 

Swartz Marty C 
Last Name First Middle Initial 

101 Ash Street San Diego CA 92101 
Mailing Address City State Zip 

Active Management Area Phoenix 

Attach a copy of the proposed development plan. 

Legal description of land covered by certificate: 
SE !h Section 29, lying N of Southern Pacific Railroad. TSI, R6W, GSRB&M 
See attached Exhibit “A” 

Legal description of land to be retired (attach map). 
See Attached Exhibit ‘ 8 ”  

Total number of acres to be retired 77.6 

Describe the location of each well, which was used to irrigate the land. 
SE 114 SE 114 SE 114 Section 2 Township 1s Range 6w Reg.No. 55 628645 

Range - Reg.No. 55 114 114 114 Section - Township __ - 
When was the land last irrigated? Approximately four years ago 

Has the land been held under the same ownership since it was last irrigated? -Yes -X-No 

If no, did the applicant purchase the land from the last irrigator? -Yes -X-No 

Enclose evidence to show date of purchase. (See Appendix 2 of the proposed development plan) 
Has the land been sold or taken out of production primarily because it would have been uneconomical to 
continue to withdraw for irrigation? -X-Yes -No 

If ‘No” explain why the land was retired. 

11. 

12. 

The intended use of the water is. E x p a n d e d  animal industry Domestic 
Industrial X Electrical Energy Generation Mining Other 

Is the land to be retired within the exterior boundaries of a service area of a city, town or private water 
company? -Yes -X-No 

If “Yes” indicate name of city town or private water company N/A 

-- 
Signature: ate: March 10,2000 

Marty C. Swartz -Manager, Project Development 



EXHIBIT "A" 

COUNTY OF MARICOPA 

STATE OF ARIZONA DEPARTMENT OF WATER RESOURCES 

This ips to certify thatpursuant to the provisions of 
Title 45, Chapter 2, Arizona Revised Statutes 

PAUL EMERY AND SHIRLEY Y ,' HARPER 
P,O, Box 1778 

GOODYEAR, ARIZONA 85338 

is granted 
IR!IIGATION GRANDFATHERED RIGHTS 

in the 
PHOENIX ACTIVE MANAGEMENT A R ~ A  

for  7 7 .6 0 irrigation acres of land. %he rights are appurtenant to andgroundwater may be used onlj on the irrigation 
cres of land described as follows: e 

SE% l y i n g  PI of t h e  Southern P a c i f i c  Ra i l road  
i n  Sec 29  T1S R6W GSRB&M 

exc lud ing  non-irrigated areas as more f u l l y  & s c r i b e d  i n  t h e  map 
a t t a c h e d  h e r e t o  as E x h i b i t  A and made a p a r t  hereof  by r e f e r e n c e .  

The use of groundwater on the above described land shall be fo r  irrigation purposes in accordance with the laws of t he  State 
ofArizona and restrictions placed on use by the Director of the Department of Water Resources pursuant to Title 45, Chapter 
2, Arizona Revised Statutes. 

CERTIFICATE NO. 58-106981.0001 

is granted this 30  h dayof J u l y ,  1985 

ARIZONA DEPARTMENT OF WATER RESOURCES 

&:+f& . 6f Director 

The Department of WaterResources must be notiflet! ifrhe above nomedperson(s) changes his address. conveys ownership of the land to onotherperson(s), 
or wishes t o  convert the right to  a non-im'gation grcndJuthered right associated with retired im'gate+I h d .  
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REGISTRY OF GROUNDWATER RIGHTS 
DATA ENTRY WORKSHEET 111 

A M A  UPrcscot: ,a P hoe n i % rJP.lnal 7 a T u c s o n  . 
I N A  a J O S C l j l \  C i t y  a l larquaha  la  1 Q D O U ~  1 D 9 

Retirad 
Acrco 



EXHIBIT /9 PAGE 1 OF 

CERTIFICATE NO. 58- 9 ~ /  , BOO/ 

PAUL Ef lg,qY Ah'Q SI//KL€G)/ 
NMIE H A  E P Z <  I r r i g a t i o n  Acres C e r t i f i e d  ' 7 7 . ~ 0  

S e c a  T J- 2 R _k Map Source A ,  5.c. 5 .  Map Datey -79 Map Sca le  2 x ~ g  

\ C&N. SPC. z9 SKC. 29 

0 330 6 4 0  13.20  

I r r i g a t i o n  /;ere s Lion I r r i g a t e d  A r e a s  

". 



STATE OF ARIZONA 
DEPARTMENT OF WATER RESOIJRCES 

PHOENIX ACT1 VE MANAGEMENT AREA 

NOTICE OF IRRIGATION WATER DUTY 
AND MAXI MUM ANNUAL GROUNDWATER ALLOTMENT 

Pursuant to A.R.S. S 45-565.; the Director of the Department of 
Water Resources hereby gives notice of irrigation water duties and 
the maximurn annual groundwater allotments for the Second Management 
Period, 1990 to 2000 for: 

IRRIGATION GRANDFATHERED RIGHT CERTIFICATE NO. 58-106981.0001 

The irrigation water duty is the amount of water in acre-feet per 
acre that is reasonable to apply to irrigated land in a farm unit 
during the accounting period. The maximum annual groundwater 
allotment is the maximum amount of water that may be used to 
irrigate the above-referenced Grandfathered Right, except as 
provided in A.R.S. § 45-467, the flexibility account provision. 

In accordance with A.R.S. 5 45-565.A.1., the Department has 
established two ( 2 )  intermediate water duties, two (2) intermediate 
maximum annual water allotments, one (1) final water duty and (1) 
final maximum annual water allotment as follows: 

0 
Beginning calend'ar year 1992 and for each calendar year 
through calendar year 1994: 

IRRIGATION WATER,DUTY: 6.31 ACRE-FEET PER ACRE. 

MAXIMUM ANNUAL GROUNDWATER ALLOTMENT: 489.65 ACRE-FEET PER YEAR. 

Beginning calendar year 1995 and for each calendar year 
through calendar year 1999: 

IRRIGATION WATER DUTY: 4.96 ACRE-FEET PER ACRE. 

MAXIMUM ANNUAL GROUNDWATER ALLOTMENT: 384.89 ACRE-FEET PER YEAR. 

Beginning calendar year 2000 and for each calendar year until 
the first compliance date of any Third Management Plan 
requirements: 

IRRIGATION WATER DUTY: 4.08 ACRE-FEET PER ACRE. 

MAXIMUM ANNUAL GROUNDWATER ALLOTMENT: 316.60 ACRE-FEET PER YEAR. 



ARIZONA 
DEPARTMENT 
OF W&TER RESoums December 28, 1 9 9 2  

HARPER PAUL EMERY 
HARPER SHIRLEY Y 
PO BOX 1 7 7 8  
GOODYEAR AZ 8 5 3 3 8  

Dear Irrigation Grandfathered Right Holder; 

Enclosed is an OFFICIAL NOTICE of your agricultural conservation 
requirements for the second management period (1990 to 2 0 0 0 ) .  It is 
important that you review and understand the enclosed requirements. 

Effective December 1 3 8 9 ,  the Arizona Department of Water Resources 
adopted the Second Management Plan (SMP) for the PHOENIX Active 
Management Area (AMA). The plan establishes conservation 
requirements for the second management period (1990 to 2 0 0 0 ) .  
Requirements include two intermediate water duties and intermediate 
maximum annual groundwater allotments and a final water duty and 
final maximum annual groundwater allotment. 

The first intermediate requirements became effective in calendar 
year 1992 .  Second intermediate requirements must be achieved 
beginning with calenclar year 1 9 9 5 .  The final requirements will 
become effective beginning with calendar year 2000 and will continue 
until the compliance date of the Third Management Plan requirements. 
YOU were previously given written notice of all of your conservation 
requirements for the second management period following adoption of 
the SMP. The purpose of this Notice is to again inform you of the 
second intermediate requirements that will become effective January 
1, 1995.  

a 

VAR I ANCE S 

The SMP was written in accordance with Arizona's Groundwater Code 
which mandates establishment of maximum conservation requirements 
consistent with prudent long term farm management practices. The 
Department considers these requirements to be achievable by most 
water users. However, i f  you believe you will be unable to comply 
with the second intermediate conservation requirements, you may 
request a VARIANCE. 

A VARIANCE may be granted for up to five years if there are 
"compelling economic circumstances" preventifig the timely 
compliance with the conservation requirements assigned to your 
irrigation right. Applications for a Variance must be filed within 
95 days after the date of this notice. 0 
Application forms and information on the VARIANCE procedure will be 
available at the PHOENIX AMA office after January 1, 1 9 9 3 .  



f 
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VARIANCE applications for the fAnal conservation requirements of 
the SMP will not be accepted at this time. You will be given an 
opportunity to apply for a VARIANCE from the final conservation 
requirements after you have been given additional notice of those 
requirements at the end of 1997 .  

ADMINISTRATIVE REVIEWS 

YOU (or a previous owner) were provided an opportunity to file for 
an ADMINISTRATIVE REVIEW of all-of your conservation requirements 
for the second management period within 90 days after receipt of the 
original notice of the requirements following adoption of the SMP. 
The ADMINISTRATIVE REVIEW process was designed to correct any 
technical, factual or legal errors made in establishing the SMP 
conservation requirements. 

If you (or a previous owner) filed a request f o r  an ADMINISTRATIVE 
REVIEW during that time, and the application included documentation 
in support f o r  a leaching allowance, please be aware that the 
analysis is only valid for the first intermediate conservation 
requirements of the SEdP. To qualify for a leaching allowance for the 
second intermediate requirements ( 1 9 9 5  through 19991 ,  a new water 
analysis must be submitted within 90 days after January 1, 1994.  

No new applications for ADMINISTRATIVE REVIEW will be accepted at 
this time, except as allowed under A.R.S § 45-575.B. 
The language of A.'R.S. S 45-575.B allows for the filing of an 
application for ADMINISTRATIVE REVIEW at any time during the second 
management period if extraordinary circumstances, which were not in 
existence as of the date of the original SMP conservation notice, 
make it unreasonable to require compliance with the conservation 
requirements. 

0 

If you have any questions regarding your conservation requirements 
or if you need an application form and information on the VARIANCE 
procedure, please contact Monika Goy at the Phoenix AMA, 542-1512. 

Sincerely, 

Director 
Arizona Department of Water Resources 



ARIZONA DEPARTMENT OF WATER RESOURCES 
500 North Third Street, Phoenix, Arizona 85004 

APPLICATION FOR DEVELOPMENT PLAN APPROVAL TO RETIRE AN IRRIGATION 
GRANDFATHERED RIGHT FOR A NON-IRRIGATION (TYPE 1)-USE 

Filing fee: No Charge 

CERTIFICATE NO. 58- 103054.001 

CERTIFIED ACRES 153.9 

1. 

2. 

3. 

4. 

5. 

6. 

7.  

8. 

9. 

10. 

11. 

12. 

Mesquite Power, LLC a Delaware Limited Liability Company 
Last Name First Middle Initial 

Swartz Marty C 
Last Name First Middle Initial 

101 Ash Street San Diego CA 92101 
Mailing Address City State Zip 

Active Management Area Phoenix 

Attach a copy of the proposed development plan. 

Legal description of land covered by certificate: 
NE % Section 29, TS1, R6W, GSRB&M 
See attached Exhibit “A” 

Legal description of land to be retired (attach map). 
See Attached Exhibit “B” 

Total number of acres to be retired 153.9 

Describe the location of each well, which was used to irrigate the land. 
NW 1/4 NW 1/4 NE 1/4 Section 2 Township 1s Range 6w Reg.No. 55 620365 

114 1 /4 1/4 Section - Township ___ Range __ Reg.No. 55 - 

When was the land last irrigated? Approximately four years ago 

Has the land been held under the same ownership since it was last irrigated? -Yes -X-No 

If no, did the applicant purchase the land from the last irrigator? -Yes -X-No 

Enclose evidence to show date of purchase. (See Appendix 2 of the proposed development plan) 
Has the land been sold or taken out of production primarily because it would have been uneconomical to 
continue to withdraw for irrigation? -X-Yes N o  

If ‘No” explain why the land was retired. 

The intended use of the water is. -Expanded animal industry Domestic 
Industrial X Electrical Energy Generation Mining Other 

Is the land to be retired within the exterior boundaries of a service area of a city, town or private water 
company? -Yes -X-No 

If “Yes“ indicate name of city town or private water company NIA 

Signature: d. ate: March 10,2000 



1 .  
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I .  EXHIBIT "A" 

I 

STATE OF ARIZONA DEPARTMENT OF WATER RESOURCES 

This is to certvy [hat pursuant to  the provisibns of 
Title 45, Chapter 2, Arizona Revised Statutes 

GWY LEO AND SUZANNE D. ACCOMiUZO I 
ROUTE 2, BOX 337 
BUCKEYE, M 85326 

is granted 
IRXIGATION GRANDFATHERED RIGHTS 

in the 

PHOENIX ACTIVE MANAGEME" ARE24 
for 
of land described as follows: 

153. g irrigation acres of land. The rights are appurtenant IO andgroundwater ma-v be used only on the irrigation acres 

NE% Sec- 29 T1S R6W GSRBbM excluding non-irrigated areas as  
more €ully described i n  the map attached hereto as Exhibit A 

and made a part hereof by reference. 

The use of groundwater on the above described land shall be f o r  irrigation purposes in accordance with the laws of t h e  Stare 
of Arizona and restrictions placed on use by the Director of the Departmenr of Waier Resourcespursuant to Title45, Chapter2, 
Arizona Revised Statutes. 

CERTIFICATE NO. , 58-103054-0001 

August, 1988 is granted this 5th day of 

ARIZONA DEPARTMENT O F  WATER R B O U R C E S  

Director 

artmeM of Water Resources must be notijied ifthe above namedperson(s) changes his address or conveys ownership of the right to anotherperson(s) 
or wishes to convert the right to a non-irrigation granciiahered right associated with retired irrigated land. 
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A f f i d a v i t  o f  M a i l i n g  I G R  4. . 

The  o r i g i n a l  o f  t h e  f o r e g o i n g  c o v e r  l e t t e r  

d a t e d  dj;/ff a n d  C e r t i f i c a t e  o f  

I r r i - g a t i o n  G r a n d f a t h e r e d  R i g h t  a n d  N o t i c e  o f  

I r r i g a t i o n  W a t e r  D u t y  a n d  Maximum A n n u a l  

G r o u n d w a t e r  A l l o t m e n t  f o r  C e r t i f i c a t e  

No. 58- i r 6 . 3 ~ ~  E U O ~ /  was m a i l e d  

t h i s  S F d '  

M a i  1 e d  by 

2 / a f f i m a i l 3  
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STATE OF ARIZONA 

DEPARTMENT OF WATER RESOURCES 
PHOENIX ACTIVE MANAGEMENT AREA 

NOTICE OF IRRIGATION WATER DUTY AND MAXZMUM ANNUAL 
GROUNDWATER ALLOTMENT ~ 

Pursuant t o  A.R.S. 945-564.8 ,  the  Director of Water Resources hereby gives not ice  o f  

t h e  irrigation w a t e r  duty and t h e  maximum annual groundwater a l lotment  for Irrigation 
.. 

Grand f a th ered Right Cer t i f ica te  No. 58-103054.0001 The maximum annual groundwater 

a l lo tment  is the maximum amount  qf groundwater t h a t  may be used per year  t o  i r r igate  the lands 

described in the  above-referenced Cer t i f ica te  of Irrigation Grandfathered Right, except  as  provided 

in A.R.S. $445467, the  operating flexibility account  provision. 

IRRIGATION WATER DUTY 4.27 ACRE-FEET PER ACRE. 

3 MAXIMUM ANNUAL GROUNDWATER ALLOTMENT 637 8 ACRE-FEET PER YEAR. 

' Attachment  A t o  this notice sets for th  t h e  official  language o f  the  above requirements  

for holders of grandfathered r ights  a s  adopted in the first managemznt plan f o r  the Phoenix Act ive 

Management Area. Attachment  A is incorporated into this  notice by reference.  Compliance w i t h  

t h e  irrigation water  duty and maximum annual groundwater a l lotment  must  be achieved beginning 

January  1, 1987 and must be maintained until the  e f fec t ive  d a t e  O F  any new irrigation water  du ty  

established in the  second management plan for  the Phoenix Active Management Area. 

Di rec tor  



ATTACHMENT A 
r 

! 

? 

't 

I. Conservation Requirement:; for Holders o f  Irrigation 
Grandfathered Rights 

a. Each person who is anti t led t o  use groundwater pursuant t o  a cer t i f ica te  of irrigation 

grandfathered r ight  shall comply with t h e  applicable irrigation w a t e r  duty no la te r  than t h e  

compliance d a t e  and shall remain in compliance with t h a t  irrigation w a t e r  duty until t h e  e f f e c t i v e  

d a t e  of any applicable irrigation water  duty prescribed in t h e  second management  plan. 

b. During the  first acxounting period a f t e r  the co:Tipliance d a t e  and during e a c h  

succeeding accounting period u n t i l  the  e f fec t ive  d a t e *  of any applicable irrigation water  du ty  

prescribed in the second management plan, a person who is enti t led t o  use groundwater pursuant t o  

a cer t i f ica te  of irrigation grandfathered r ight  shall not  use groundwater in excess of the  applicable 

maximum annual groundwater allotment t o  irrigate t h e  cer t i f ied irrigation a c r e s  in the  farm,  e x c e p t  

as provided in A.R.S. 4 5 4 6 7 .  0 
2. Definitions 

a. In this a t tachment ,  ukiless the context  otherwise requires: 

(1) "Certified irrigation acres" means t h e  acres  of !and described on each c e r t i f i c a t e  

of irrigation grandfathered right. 

( 2 )  "Compliance clate" means the d a t e  t h a t  falls  two years  a f t e r  t h e  d a t e  of the  

original notice (December 30, 1984) of the  applicable irrigation w a t e r  duty pursuant t o  A.R.S. 

564. The compliance d a t e  is Deccmber 31, 1386. 

45- 

( 3 )  "Maximum annual groundwater allotment" means the quantity of water  in acre- 

feet obtained by multiplying the water  duty acres  for  a fa rm by the  irrigation w a t e r  duty f o r  t h e  
' 

f a r m  unit. 

b. The applicable definitions in A.R.S. 45-101, 4 5 4 0 2  and 4 5 4 6 1  a r e  hereby incorporated 

& reference into this a t tachrnent.  
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WR 0115 
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izl 
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ADDITIONAL -------- --- 
----- - -- -- - LIST 

0 
p A T  E R A L L  OTH E N  T?] 
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Exhibit I 
Facility Noise Assessment 

As stated in Arizona Corporation Commission Rules of Practice and Procedure R14- 
3-21 9: 

“Describe the anticipated noise emission levels and any interference with communication 
signals which will emanate j?om the proposed facilities. ” 

The proposed facility will generate noise, however, no interference with communication 
signals is anticipated. The anticipated sound levels at the nearest residences will be 
below the USEPA outdoor guideline. The complete Environmental Noise Assessment 
for the Proposed Mesquite Generating Station is attached and describes in full the 
anticipated noise emission levels from the project, the modeling performed, and other 
pertinent information. b 
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Executive Summary 

The proposed site for the Mesquite Generating Station is located approximately 40 miles 
west of Phoenix, Arizona within an unincorporated portion of Maricopa County. The 
facility will consist of a natural gas-fired power plant comprised of two 2-on-1 combined 
cycle configurations utilizing F-class technology. During normal facility operation, noise 
emissions associated with the proposed combined cycle facility will include both 
environmental noise emissions and occupational noise exposure. Based on the available 
information, there are no county or local noise regulations that apply to the proposed 
facility. As such, the facility noise emissions have been evaluated based on meeting 
federal guidelines and regulations. 

A noise survey was conducted on March 13 and 14,2000, to characterize the existing 
acoustical environment within the vicinity of the proposed site. The existing background 
sound levels in the vicinity of the proposed site range from 24 dBA to 29 dBA, which is 
typical of very quiet rural areas. The nearest residence is located approximately 1.5 miles 
(8000 feet) southwest of the proposed power block location. The next nearest residences 
(Popoff & Sons Ranch and Fading Fantasy Ranch) are located approximately 1.7 miles 
(9000 feet) northwest of the proposed power block location. 

Noise modeling was conducted to predict the environmental noise emissions during 
normal facility operation. The facility sound levels anticipated at the nearest residences 
will be below the USEPA outdoor guideline of 48 dBA (Leq). It should be noted, 
however, that due to the very low existing outdoor background sound levels, the facility 
would increase the existing outdoor background sound levels. Additionally, the facility 
sound levels anticipated within the indoor spaces of the nearest residences will be below 
the USEPA indoor guideline of 38 dBA (Leq). 

The sound pressure levels within the combined cycle power plant will vary throughout 
the plant. Sound pressure levels within close proximity to major noise sources may 
exceed 85 dBA. However, workers will not typically occupy these areas for prolonged 
periods of time. All areas throughout the facility that experience sound levels in excess 
of 85 dBA will be identified with warning signs prescribing hearing protection. 
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I .O Introduction 

The proposed site for the Mesquite Generating Station is located approximately 40 miles 
west of Phoenix, Arizona within an unincorporated portion of Maricopa County. The 
facility will consist of a natural gas-fired combined cycle power plant with a nominal 
electrical output of 1,000 MW. Specifically, the facility will consist of two 2-on-1 
combined cycle configurations utilizing F-class technology (1 70 MW each). 

The expected noise emissions associated with the proposed combined cycle facility have 
been evaluated. The facility noise emissions include both environmental noise emissions 
and occupational noise exposure during normal facility operation. 

Prior to determining the potential noise emissions from the proposed combined cycle 
facility, an environmental noice survey was conducted to assess the existing acoustical 
environment surrounding the proposed site. The existing acoustical environment 
surrounding the proposed site is typical of quiet rural areas. 

The major noise sources associated with the proposed combined cycle facility are 
anticipated to include the combustion turbine generator packages, the heat recovery steam 
generators, the steam turbine generator packages, the generator step-up transformers, and 
the cooling towers. Noise modeling was conducted to predict the environmental noise 
emissions from the proposed combined cycle facility during normal operation. 

Additionally, the occupational noise exposure levels from the proposed facility have been 
evaluated with respect to protecting worker’s hearing and providing a comfortable work 
environment. 
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2.0 Acoustical Terminology 

Sound energy is generated by the propagation of pressure waves. As a wave 
phenomenon, sound is characterized by amplitude (sound level) and frequency (pitch). 
Sound amplitude is measured in decibels, dB. The decibel is the logarithmic ratio of a 
sound pressure to a reference sound pressure. Typically, 0 dB corresponds to the 
threshold of human hearing. Generally, a 3 dB change is just barely perceptible, a 6 dB 
change is clearly noticeable, and a 10 dB change is a doubling (or halving) of the 
apparent loudness. The standard unit of measure for frequency is hertz, Hz (cycles per 
second). The typical human ear can hear frequencies ranging from 20 Hz to 20,000 Hz. 

Typically, the human ear is most sensitive to sounds in the middle frequencies (1,000 to 
8,000 Hz) and is less sensitive to sounds in the low and high frequencies. As such, the A- 
weighting scale was developed to simulate the frequency response of the human ear to 
sounds at typical environmental levels. The A-weighting scale emphasizes sounds in the 
middle frequencies and de-emphasizes sounds in the low and high frequencies. Any 
sound level to which the A-weighting scale has been applied is expressed in A-weighted 
decibels, dBA. For reference, the A-weighted sound pressure levels associated with 
common noise sources are shown in Figure 2-1. 

Noise in the environment is constantly fluctuating. Sound levels vary when, for example, 
a car drives by, a dog barks, or a plane passes overhead. Several noise metrics have been 
developed to quantify fluctuating noise levels. These metrics include the equivalent- 
continuous sound level and the exceedance sound level. 

The equivalent-continuous sound level, Le,, is the level of a hypothetical steady sound 
that has the equivalent sound energy as the actual fluctuating sound over a given time 
duration. For example, Leq(lh) is the equivalent-continuous sound level measured over a 
one-hour period and provides an indication of the average sound level over the one-hour 
period. 

The exceedance sound level, L,, is the sound level exceeded “x” percent of the sampling 
period and is referred to as a statistical sound level. The most common L, values are L90, 
L ~ o ,  and L ~ o .  L90 is the sound level exceeded 90 percent of the sampling period. L90 is 
often referred to as the residual sound level because it measures the background sound 
level without the influence of loud, transient noise sources. L50 is the sound level 
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exceeded 50 percent of the sampling period or the median sound level. Llo is the sound 
level exceeded 10 percent of the sampling period. Llo is often referred to as the intrusive 
sound level because it measures the occasional louder noises. 

The variation between the L90, L50, and Llo sound levels can provide an indication of the 
variability and distribution of the noise environment. If the noise environment were 
perfectly steady, all values would be identical. A large variation between the values 
would indicate a large range of sound levels within the environment. For instance, 
measurements near a roadway with frequent passing vehicles would cause a large 
variation in the statistical sound levels. 
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Figure 2-1 

Typical Sound Pressure Levels Associated with Common 
Noise Sources. 
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3.0 Local Noise Ordinance 

The proposed site for the facility is located approximately 40 miles west of Phoenix, 
Arizona in an unincorporated portion of Maricopa County. Based on the available 
information, there are no county or local noise regulations that apply to the proposed 
facility. As such, the facility noise emissions have been evaluated based on meeting 
federal guidelines and regulations. 

In the absence of a local noise ordinance, noise level limits recommended by the US.  
Environmental Protection Agency (USEPA) can be utilized to establish a design criteria 
for the proposed facility. The USEPA has identified yearly day-night average sound 
levels, Ldn,  sufficient to protect public health and welfare from the effects of 
environmental noise [EPA Pub. No. 550/9-77, ApriE 19771. 

According to the USEPA, outdoor yearly sound levels that do not exceed an L d n  of 55 
dBA are sufficient to protect public health and welfare in sensitive areas such as 
residences, schools, and hospitals. The day-night sound level, L d n ,  is the 24-hour average 
sound level, Leq(24h), with a 10 dB penalty applied to nighttime sound levels (1 0:OO p.m. 
to 7:OO a.m.) to account for increased sensitivity to noise during nighttime hours. A 
constant 24-hour sound level, Leq(24h), of 48 dBA would be equivalent to an L d n  of 55 
dBA. Therefore, if the facility does not exceed an A-weighted sound pressure level of 48 
dBA at the nearest sensitive areas (residences, schools, hospitals, churches, etc.), the 
facility would meet the USEPA outdoor guidelines. 

Additionally, according to the USEPA, indoor yearly sound levels that do not exceed an 
L d n  of 45 dBA are sufficient to protect public health and welfare within indoor residential 
spaces. An L d n  of 45 dBA would be equivalent to an a constant 24-hour sound level, 
Leq(24h), of 38 dBA. Therefore, if the facility does not exceed an A-weighted sound 
pressure level of 38 dBA within indoor residential spaces, the facility would meet the 
USEPA indoor guidelines. 
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4.0 Existing Acoustical Environment 

The proposed site is typical of the surrounding rural area and consists of undeveloped 
desert land. The surrounding area includes fallow (or abandoned) agricultural fields and 
desert brush land. Nearby buildings and structures are abandoned. However, some rural 
residences are located within a few miles of the site. These residences include two 
ranches. The Palo Verde Nuclear Generating Station is approximately 2.5 miles north of 
the site. Local traffic is very light with 383rd Avenue and Elliot Road being the only 
paved roads in the general vicinity. All other roads are unimproved and lead to remote 
areas. 

A noise survey was conducted on March 13 and 14, 2000, to characterize the existing 
acoustical environment within the vicinity of the proposed site. Noise monitoring was 
conducted at four locations surrounding the site. These locations were selected to capture 
the acoustical environment representative of the site and the nearby residences. A 
description of each measurement location is listed below. Additionally, the locations of 
the nearby residences and noise monitoring locations are shown in Figure 4- 1. 

Noise Monitorinq 

1 

2 

3 

4 

Location DescriDtion 

Along the west edge of the site just south of Elliot Road. 

Approximately 2.5 miles west of the site just south of Elliot Road. 

Approximately 0.75 miles northwest of the site along 383'c1 Avenue. 

Approximately 2.0 miles southeast of the site near the Southern Pacific 
railroad line and along the access road to the H&H Desert Ranch. 

Long-term noise measurements were conducted at each location for a 24-hour period to 
capture typical ambient daytime and nighttime sound levels. The measurements included 
the equivalent-continuous sound level, Leq; the 90-percentile exceedance sound level, L90; 
the 50-percentile exceedance sound level, LSO; and the 10-percentile exceedance sound 
level, Llo, during each one-hour period. Additionally, short-term octave band noise 
measurements were conducted at each location in order to evaluate the spectral content of 
the existing acoustical environment. Weather conditions during the measurement period 
were favorable for sound level measurements and generally included clear skies with 
temperatures ranging from 55 to 80 O F  throughout the day. 

040300-0 Page 6 



Environmental Noise Assessment Mesquite Generating Station 
Mesquite Energy, LLC 

The 24-hour noise monitoring results are detailed in Figure 4-2. The corresponding 
measurement data is included in Appendix A. Figure 4-2 depicts the Le,, LIO, and L90 

hourly sound levels during the 24-hour period at each location. As previously discussed, 
the Le, sound level is the average sound level during the period. Also, as previously 
discussed, the L90 sound level is typically considered the residual or background sound 
level and the Llo sound level is generally considered the intrusive sound level. The 24- 
hour measurements indicate the daytime and nighttime background sound levels (L90) 

were constant and below 35 dBA. The measured sound levels were typical of very quiet 
rural areas. 

The short-term measurement results are detailed in Figures 4-3 through 4-6. The 
corresponding measurement data is included in Appendix B. The figures show the Le,, 
Llo, L50, and L90 sound levels and the octave band sound levels recorded during the short- 
term measurement period at each location. The measurement periods ranged from 5 to 
10 minutes as necessary to capture representative sound levels. The octave band sound 
pressure levels at each location did not exhibit any significant tones and are typical of 
rural ambient sound levels. The measured Le,, L ~ o ,  L50, and L90 sound levels are listed in 
Table 4-1. As shown, the background sound levels (L90) ranged from 24.0 dBA to 36.5 
dBA. Locations 3 and 4 experienced the highest background sound levels due to a rattle 
from overhead transmission lines and noise from nearby well drilling, respectively. 

In general, the existing background sound levels in the vicinity of the proposed site range 
from 24 dBA to 29 dBA, which is typical of very quiet rural areas. The nearest residence 
is located approximately 1.5 miles (SO00 feet) southwest of the proposed power block 
location. The next nearest residences (Popoff & Sons Ranch and Fading Fantasy Ranch) 
are located approximately 1.7 miles (9000 feet) northwest of the proposed power block 
location. Refer to Figure 4-1 for the relative locations of the nearest residences. The 
power block is proposed to be located in the northern portion of the site. 
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I Day- 11:43 AM 1 29.1 1 24.0 I 26.0 I 32.5 

1 I Evening - 6:42 PM I 31.4 1 25.5 I 28.5 34.5 

Night - None 

Day - I t 2 5  AM 34.3 29.5 32.5 38.0 

2 Evening - 655 PM 32.1 25.5 29.0 35.0 

I Night - 150 AM 32.1 26.0 27.5 36.0 

Day-I1:15AM 30.3 28.5 29.5 31 .O 
3 Evening - 7:lO PM 31.2 29.0 31 .O 33.5 

w I Night- 1:35AM 1 37.9 1 36.5 I 37.5 I 39.0 

I I Day - 12:25 PM I 37.4 I 35.5 I 37.0 I 39.0 
I I 

Evening - 6:15 PM 35.3 24.0 26.5 36.5 A 4  
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Figure 4-1 

Nearby Residences and Ambient Noise Monitoring Locations. 
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Figure 4-2 

Long-Term (24-hour) Ambient Noise Level Measurements. 
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Figure 4-3 

Location 1 
Short-Term Ambient Noise Level Measurements. 
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Figure 4-4 

Location 2 
Short-Term Ambient Noise Level Measurements. 
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Figure 4-5 

Location 3 
Short-Term Ambient Noise Level Measurements. 
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Figure 4-6 

Location 4 
Short-Term Ambient Noise Level Measurements. 
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5.0 Environmental Noise Emissions 

The environmental noise emissions include the noise emitted by the proposed facility to 
the areas surrounding the proposed facility site. 

5.1 Noise Modeling Methodology 

The environmental noise emissions were modeled using noise prediction software. The 
model simulated the outdoor propagation of sound from each point source and accounted 
for sound wave divergence, atmospheric sound absorption, sound directivity, and sound 
attenuation due to interceding barriers. A database was developed which specified the 
location, octave band sound power levels, and sound directivity of each noise source. A 
receptor grid was specified which covered the entire area of interest. The model 
calculated the overall A-weighted sound pressure level at each receptor location based on 
the octave band sound level contribution of each noise source. Finally, a noise contour 
plot was produced based on the overall sound pressure level at each receptor location. 

5.2 Facility Noise Emissions 

The proposed facility includes two 2-on-1 combined cycle arrangements. The primary 
noise sources anticipated with this facility include the combustion turbine generator 
packages, the heat recovery steam generator packages, the steam turbine generator 
packages, and the cooling towers. Noise modeling was conducted to predict the 
environmental noise emissions during normal facility operation. Normal operation 
excludes intermittent activities such as start-up, shut down, steam release, bypass 
operation, and any other abnormal or upset operating conditions. 

The predicted facility noise emissions are detailed in Figure 5-1. As shown, the sound 
level at the nearest residence is below approximately 46 dBA. Additionally, the sound 
level at the Popoff & Sons Ranch, the Fading Fantasy Ranch, and the Hardison & 
Hardison Desert Ranches are below approximately 44 dBA. Lastly, the sound levels at 
all residences beyond these locations are below 40 dBA. Therefore, the facility sound 
levels anticipated at the nearest residences will be below the USEPA outdoor guideline of 
48 dBA (Les). It should be noted, however, that due to the very low existing outdoor 
background sound levels, the facility would increase the existing outdoor background 
sound levels. 
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Typical residential construction in warm climates generally provides an outdoor-to- 
indoor noise reduction of approximately 12 dB with windows open and 24 dB with 
windows closed [EPA Pub. No. 550/9-74-004, March 19741. As such, the nearest 
residence would experience indoor sound levels of 34 dBA and 22 dBA with the 
windows open and closed, respectively. Therefore, the facility sound levels anticipated 
within the indoor spaces of the nearest residence will be below the USEPA indoor 
guideline of 38 dBA (Leq). 

Figure 5-1 

Predicted A-weighted sound pressure levels, Leq(24h), (re: 20e-6 Pa) at 5 
feet above the facility base elevation during normal operation of the 

proposed combined cycle facility. Sound pressure level results do not 
include the barrier effect of off-site buildings, structures, and intervening 

terrain. 
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6.0 Occupational Noise Exposure 

Occupational noise exposure includes the facility noise within the areas where facility 
personnel may be located. The occupational noise exposure levels have been evaluated 
with respect to protecting worker's hearing and providing a comfortable work 
environment. 

6.1 Noise Exposure Criteria 

The U. S. Occupational Safety and Health Administration (USOSHA) has established 
worker noise exposure limits. The OSHA worker noise exposure limits are based on a 
worker's noise exposure over a specific time period. Examples of these limits are 
outlined in Table 6- 1. 

6 92 
4 95 
3 97 
2 100 

1-112 102 
1 105 

112 110 
1/4 or less 115 

Source : 29 CFR Part 1910 - P 

When worker noise exposure exceeds the permissible exposure limit, feasible 
engineering or administrative controls must be implemented to reduce the noise exposure. 
When such controls fail to reduce the noise exposure to below the criteria levels, personal 
protective equipment must be provided and used to reduce the noise exposure to a 
permissible level. Although the permissible noise exposure over an 8-hour duration is 
shown as 90 dBA, OSHA has established a trigger level of 85 dBA over an 8-hour 
duration. When the trigger level is exceeded, the employer must provide the workers 
with hearing protection and establish an annual audiometric testing program. 
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6.2 Worker Noise Exposure 

Sound pressure levels within a combined cycle power plant vary throughout the plant. 
Sound pressure levels within close proximity to major noise sources can exceed 85 dBA. 
However, workers do not typically occupy these areas for prolonged periods of time. All 
areas throughout the facility that experience sound levels in excess of 85 dBA will be 
identified with warning signs prescribing hearing protection. 
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Date 

Appendix A 

Leq L90 L50 L10 L1 
Time (dBA) (dBA) (dBA) (d8A) (dBA 

Mesquite Generating Station 
Ambient Noise Survey -Noise Monitoring Data 
March 13 and 14,2000 

Dale 
7:OO AM 
8:OO AM 
9:00AM 

1O:OO AM 
1l:OOAM 
12:W PM 

1:OO PM 
2:OO PM 
3:OO PM 
4:OO PM 
5:OO PM 
8:OO PM 
7:OO PM 
8:OO PM 
9:00 PM 

1O:W PM 
1 l : W P M  
12:OOAM 

1:OOAM 
2:OO AM 
3:OO AM 
4:OO AM 
5:OO AM 
6:OO AM 

7:OO AM 
8:OO AM 
9:00 AM 

1O:OO AM 
11:OO AM 
12:W PM 

1:00 PM 
2:OO PM 
3:OO PM 
4:OO PM 
5:OO PM 
6:OO PM 
7:OO PM 
8:OO PM 
9:00 PM 

1O:OO PM 
11:OO PM 
12:WAM 

1:OO AM 
2:OO AM 
3:OO AM 
4:OO AM 
5:OO AM 
6:OO AM 

Leq L90 L50 L10 L33 
Time (dBA) (d8A) (d8A) (dBA) (dBA 

L 

Date 
Leq L90 L50 L10 L1 

Time (dBA) (dBA) (dBA) (dBA) (d8A) 

8:25AM 
9:25 AM 

10:25 AM 
3/13/00 11:25AM 

12:25 PM 
1:25 PM 
2:25 PM 
3:25 PM 
4:25 PM 
5:25 PM 
6:25 PM 
7:25 PM 
8:25 PM 
9:25 PM 

10:25 PM 
11:25 PM 

3/14/00 12:25 AM 
1 :25 AM 
2:25 AM 
3:25AM 
4:25 AM 
5:25AM 
6:25 AM 

44.5 35.5 38.5 42.5 57.5 
54.0 35.5 38.5 49.5 70.0 
41.5 33.0 34.0 38.0 54.5 
50.0 33.0 33.5 38.5 62.5 
40.0 32.5 33.0 35.5 55.5 
43.5 32.5 33.0 37.5 58.0 
40.0 32.5 34.0 39.5 52.0 
44.5 33.0 34.5 45.0 58.5 
44.0 32.5 33.5 42.5 58.0 
42.5 32.5 33.5 42.0 57.0 
35.5 32.5 33.0 35.5 45.5 
38.5 32.5 32.5 34.5 51.5 
42.0 32.5 34.5 38.0 56.0 
39.0 35.5 37.0 38.5 46.0 
36.0 34.5 35.5 37.5 39.0 
35.0 34.0 34.5 36.5 38.0 
33.5 32.5 33.5 34.5 36.0 
35.5 34.0 35.0 37.0 39.0 
36.0 35.0 36.0 37.0 38.5 
41.5 35.0 36.5 38.5 52.0 
38.5 35.0 37.0 39.5 44.0 
45.0 37.0 39.0 41.5 60.0 
50.5 37.5 40.0 53.0 63.5 

ALL 45.2 32.5 35.5 40.5 58.0 
Leq(24hJ 45.0 

Ldn 50.0 
Minimum 32.5 32.5 34.5 36.0 

Median 33.5 34.5 38.5 55.0 

8:08AM 51.5 
9:08AM 57.0 

10:08AM 54.5 
11:08AM 55.0 

3/13/00 12:08PM 56.5 
1:08PM 52.0 
2:08PM 53.5 
3:08 PM 58.0 
4:08PM 57.0 
508PM 56.0 
6:08PM 51.5 
7:08PM 46.0 
8:08PM 51.0 
9:08PM 52.5 

10:08PM 39.5 
11:08PM 375 

3/14/00 12:08AM 36.0 
1:08AM 47.5 
2:08AM 41.5 
3:08AM 38.5 
4:08AM 46.5 
508AM 49.5 
6:08AM 61 0 

38.0 
37.0 
35.5 
35.0 
35.0 
35.0 
35.0 
35.0 
35.5 
35.0 
35.0 
35.0 
35.5 
38.5 
39.0 
37.5 
36.0 
36.5 
38.5 
38.5 
38.5 
39.5 
40.5 

41.5 44.0 60.0 
39.5 48.5 73.0 
37.0 44.0 71.0 
36.0 40.0 70.0 
36.0 42.0 72.0 
35.5 40.5 66.5 
36.0 41.5 68.0 
36.0 46.5 74.5 
38.0 48.5 73.0 
36.5 44.0 71.5 
36.0 38.5 60.0 
35.5 38.0 54.5 
36.5 40.5 62.5 
40.5 43.0 61.0 
40.5 42.0 42.5 
38.5 41.5 42.5 
37.0 38.0 39.5 
38.0 39.5 55.5 
39.0 40.5 48.0 
39.0 40.5 45.0 
40.0 42.5 54.0 
41.0 42.5 57.0 
43.0 58.5 76.5 

ALL 543 355 385  430 6 8 5  
Leq(24h) 54 1 

Ldn 59 1 
Minimum 350 355  360 395 

Median 363 380 420 61 6 

7:53AM 47.5 36.0 37.0 53.0 39.5 
8:53AM 48.0 36.5 38.5 43.5 39.5 
9:53AM 46.5 35.5 38.0 41.5 39.0 

1053AM 43.0 34.0 34.5 37.5 35.0 
3/13/00 11:53AM 40.5 34.0 34.5 37.5 35.0 

12:53PM 40.5 34.0 34.5 37.5 35.0 
1:53PM 39.5 34.0 34.5 39.5 35.0 
2:53PM 41.0 33.5 35.5 42.5 37.5 
3:53PM 39.5 33.5 35.0 42.0 36.5 
4:53PM 44.0 34.0 36.0 44.0 37.5 
5:53PM 37.0 34.0 35.5 38.5 36.0 
6:53 PM 40.0 35.5 38.5 42.5 40.5 
7:53PM 41.5 37.5 41.5 43.0 42.0 
8:53PM 42.0 37.5 41.0 43.5 42.0 
9:53PM 41.5 36.0 41.0 44.5 43.0 

10:53PM 39.0 34.5 35.0 37.5 35.5 
3/14/00 11:53PM 35.0 34.5 34.5 36.0 35.0 

12:53AM 34.5 34.5 34.5 35.0 34.5 
1:53AM 40.0 34.5 35.0 38.0 36.0 
2:53AM 36.5 35.5 36.5 38.0 37.0 
3:53AM 38.5 36.0 37.5 38.5 38.0 
4:53AM 38.0 35.5 36.0 37.5 36.0 
5:53AM 43.0 36.0 38.5 43.0 39.0 

ALL 42.6 34.5 36.5 42.5 38.0 
Leq(24h) 42.4 

Ldn 46.6 
Minimum 33.5 34.5 35.0 34.5 

Medan 35.0 36.0 40.5 37.3 
Maximum 37.5 41.5 53.0 43.0 

LOCATION 4 
I i Leq I L90 I L50 I L10 I L33 

Date I Time I (dBA) I (dBA) 1 (d8A) I (d8A) I (dBA) 
3/14/00 7:29AM 51.5 36.0 36.0 41.0 36.5 

8 29 AM 
9 29 AM 

10 29 AM 
11 29AM 

3/13/00 12 29 PM 
1 29 PM 
2 29 PM 
329PM 
4 29 PM 
529 PM 
6 29 PM 
7 29 PM 
8 29 PM 
9 29 PM 

10 29 PM 
11 29PM 

3/14/00 12 29AM 
129AM 
2 29 AM 
3 29 AM 
4 29 AM 
5 29 AM 
6 29 AM 

46.0 38.0 41.5 44.0 42.0 
51.0 38.0 42.0 46.0 42.5 
46.0 35.5 38.0 41.5 39.0 
52.5 36.0 38.0 42.0 39.0 
52.5 36.0 40.0 43.0 41.0 
52.5 36.0 38.5 42.5 39.5 
50.0 36.0 40.0 46.5 41.5 
53.5 37.5 40.5 46.0 42.0 
48.0 34.5 36.5 42.5 38.0 
53.0 34.0 34.5 41.0 35.5 
37.5 34.0 34.5 38.5 34.5 
35.0 34.5 34.5 36.0 35.0 
42.5 35.0 35.5 36.0 35.5 
36.0 35.0 35.5 36.5 35.5 
35.5 35.0 35.5 36.5 35.5 
38.0 35.5 37.0 41.0 38.0 
36.0 35.5 36.0 36.0 36.0 
36.0 35.0 35.5 36.5 36.0 
35.5 35.5 35.5 35.5 35.5 
36.0 35.5 35.5 36.0 36.0 
36.0 35.5 36.0 36.0 36.0 
36.0 36.0 36.0 36.5 36.5 
53.5 36.0 37.0 45.5 38.0 

ALL 48.9 35.0 36.0 42.0 37.5 
Leq(24h) 48.6 

Ldn 523 
Minimum 340 345 355 345 

Medjan 355 360 41 0 365 
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Environmental Noise Assessment Mesquite Generating Station 
Mesquite Energy, LLC 

Appendix B 

rn BlACK&VEATCH I 
PROJECT NAME I CLIENT B8V PROJECT NUMBER 

1 Mesquite Generating Station /Sempra Energy Resources 1 I096270.0030 
TEST DESCRIPTION TEST EQUIPMENT 

Ambient Noise Survey I 1 CEL-393 d n  6000288 I 
PRECAL POSTCAL WEATHER CONDITIONS WlND 
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Environmental Noise Assessment Mesquite Generating Station 
Mesauite Energy, LLC 

LOCATON DExRlpTlow : 

i BLACK & VEATCH 

WDIBLE SOURCES 

PROJECT NAME I CLIENT BELV PROJECT NUMBER 

1 Mesquite Generating Station /Sempra Energy Resources 1 I096270.0030 
TEST DESCRIPTION TEST EQUIPMENT 

, 7' I , DATE , I 2 , I DURATION , , Leq(dBA) , I L9O(dBA) I , L50(dBA) , LIO(dBA) , 
31.5Hz 63Hz 125Hr 25Ok 5ooHz 1OOOHz 2MMHr 4oM)Hz 8OOOHz TOTAL,dB 

I I I  I 

, 7 I DATE , I , , DURATION l Leq(dBA) , L9O(dBA) I LW(dBA) , , LlO(dBA) , 
31.5Hz 63Hz 125Hz 250- 5OOHz 1WOHz 2 W H z  4COOHz 8 w O k  TOTAL,dB 

WDlBLE SOURCES LOcATwNDEScRIFnW 

I I I 

SIGNATURE COMPANY 

1Y-J 
M T A M 4  VSO'991111 
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Environmental Noise Assessment Mesquite Generating Station 
Mesquite Energy, LLC 

~~ ~ ~ _ _ _ _ ~ ~ _ _ _  

BBV PROJECT NUMBER PROJECT NAME I CLIENT 

1 Mesquite Generating Station / Sempra Energy Resources 

1 Ambient Noise Survey 

j d  -1 5KiE5;  75% 

I I096270.0030 1 
TEST DESCRIPTION TEST EQUIPMENT 

I 1 CEL-393 s/n 6000288 
DATE PRECAL POSTEAL WEATHERCONDITIONS WlND 

SIGNATU% COMPANY I I {m 1 7 - 1  
\ Y DATAS’fN VSO:99l l l l  

040300-0 Page 22 



Exhibit J 
Special Factors 

As stated in Arizona Corporation Commission Rules of Practice and Procedure R14- 
3-21 9: 

“Describe any special factors not previously covered herein, which applicant believes to 
be relevant to an informed decision on its application. 

The following Special Factors exhibits are provided: 

99 

J-1 Traffic Study 
5-2 Cultural Resources Survey 
5-3 Public Involvement Program 

Mesquite Power, LLC has caused to be prepared a comprehensive traffic study and 
cultural resources survey. Both, the study and the survey, indicate insignificant impacts 
on local traffic and local cultural resources, respectively. Attachment 5-3 outlines the 
extensive public involvement activities undertaken by Mesquite Power, LLC. 

041 100 J- 1 



Exhibit J-I 
Traffic Study 

A traffic study was completed regarding the construction and operation of the proposed 
Mesquite Generating Station. For the study, a worst-case scenario was developed and 
applied to the peak anticipated construction trafic of 300 vehicles and compared to 
existing peak hour periods. The existing peak hour periods are based on peak hour 
periods driven by the Palo Verde Nuclear Generating Station. The results indicdte that is 
no significant impact due to the site-generated traffic on the roads or intersections. 

While there is no significant impact identified, as a potential mitigation measure to 
reduce any possible congestion due to the simultaneous construction of several plants at 
once, alternative construction shifts with the other plants is being proposed. Note that if 
the Mesquite Generating Station were the only new plant being constructed, no 
mitigation at all would be required. 

Due to the adequate site distance at the Mesquite Generating Station entrance road and 
lack of traffic on Elliot Road, a two-lane entrance with 50’ curb returns is proposed. A 
copy of the trafic study is included in Exhibit J-1, Mesquite Generating. Station Traffic 
Study MaricoDa County, Arizona. 
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